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Completes 46 Structures 
TAs 


at Petroleum Chemicals, Inc. 


CB&I’s coordinated services played a major role in construction 
of three new petrochemical plants recently placed on-stream 
by Petroleum Chemicals, Inc., at. Lake Charles, Louisiana. 

CB&I’s assignment: Fabricate and erect 13 processing towers 
and 33 storage tanks for an expansion program that would— 
and did—put three plants in operation during a four-month 
x ateem 

The new plants—ammonia, ethylene and ethylene oxide- 
glycol—have catapulted Petroleum Chemicals into a major 
petrochemicals producer, less than four years after its founding. 

Companies on the move, such as Petroleum Chemicals, know 
they can depend on CB&I’s coordinated services to meet exact- 
ing specifications and schedules. The reason: Expert, one source 
responsibility for engineering, fabrication and erection. 

These are the benefits of CB&I’s seven decades of craftsman- 
ship in steel. Write our nearest office for the bulletin: Develop- 
ment of the Oil Storage Tank. 










Propane is stored in these 
vertical blimps built: by CB&I 
for Petroleum Chemicals. 
Each structure is 60 feet high, 
WAM i-t-) alanell-laal-3¢-1a-lale mal--¥-) 
po] 010E of-1dd-1 8-3 (0) 4-1 -4-Meor-]el-1olh Oe 


Chicago Bridge & Iron Company 


Atlanta * Birmingham * Boston * Chicago * Cleveland * Detroit * Houston * Kansas City 
New Orleans * New York * Philadelphia * Pittsburgh * Salt Lake City 
San Francisco * Seattle * South Pasadena * Tulsa 
Plants in Birmingham * Chicago * Houston * Salt Lake City * Greenville, Pa. 
Torrance, Calif. * New Castle, Delaware 
SUBSIDIARIES: 

Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 
REPRESENTATIVES AND LICENSEES: 

Australia, Cuba, England, France, Germany, Italy, Japan, Netheriands, Scotland 








Koroseal knocks out corrosion 
in auto bumper plant 


OUDAILLE Industries makes and 

nickel-plates automobile bump- 
ers in this Huntington, West Virginia 
plant. Regular pipe fails fast when 
exposed to the hot, highly corrosive 
nickel solution. 

Here, on this filter system, 
B.F.Goodrich Koroseal polyviny] 
chloride pipe and socket fittings 
solved the problem. Koroseal pipe 
and fittings are unaffected by most 
acids and alkalies, completely inert 
in the presence of oil, alcohol and 
salt solutions. 


Countless manufacturers have 
solved difficult problems with ver- 
satile Koroseal pipe. It’s inexpensive, 
light and easy to install. It can be 
threaded, cut, welded or drilled. 
Koroseal pipe has superior insula- 
tion qualities, will not support 
combustion and never needs to be 
painted. 

Koroseal rigid PVC has high im- 
pact resistance and is available in 
tubes, rods, valves and sheets. For 
information on how B.F.Goodrich 
Koroseal can make your operation 


more efficient, more profitable, 
simply send in the coupon below. 


B. F. GOODRICH 
INDUSTRIAL PRODUCTS Co. 
MARIETTA, OHIO 


B.F.Goodrich Industrial Products Co. 
Dept. CE-6, Marietta, Ohio 


Please send me free booklets on: 
C) Rigid Koroseal Pipe 
O Rigid Koroseal Sheet 


Name. 





Company. 





City Zone—State. 
Koroseai—1. M. Reg. U. 8. Pat. Of. 





B. E Go G drich Koroseal rigid PVC products 
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Throughput per square foot of filter area is 
several times that of the ordinary filter. 
Here’s why: 

1. Full vacuum is applied directly under the 
filter medium and to as much as 93 per 
cent of its area. 

. Tremendous volumes of filtrate can be 
handied with ease. Look at the phartom 
view. No piping or valves to hinder filtrate 
flow. 

. Thin cakes can be effectively discharged, 
making it possible to use high drum 
speeds. 

Maximum capacity can be sustained in- 
definitely, due to complete cake discharge 
via pneumatic blowback. 


This vacuum filter has other advantages 
that any thinking chemical engineer can ap- 


ient, multi-stage, peeves wash 


4 : f 
wjth sharp separation bfliquors 


Totally enclosed, fumé-tight operation, when 
desired 


ee —~ 
Low’ maintenafice cost — longer filter cloth 
life 

Low ingtallation cost — minimum space 
requirements 


Think before you buy. Find out what this 
Filter can do on your slurries — how much it 
can save. The Bird Research and Develop- 
ment Center offers complete pilot-scale test 
findings. 


BIRD MACHINE COMPANY 
SOUTH WALPOLE, MASSACHUSETTS 
Regional Offices: 

EVANSTON, ILLINOIS - WALNUT CREEK, CAL. 
ATLANTA 9, GEORGIA 


The BIRD-YOUNG FILTER 
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eece Traylor - engineered 
ROLLER SUPPORTS 


TWO BEARINGS SUPPORTING THE 
ROLLER TIED TOGETHER SO THAT 
A RIGID MOUNTING IS OBTAINED. 





The outstanding roller support insures easy align- 
Cp ment, continuous operation and low maintenance 
Us of kilns. Traylor Rotary Kilns have all welded 
% steel shells, feed and discharge end seals, heat re- 
Mr cuperating chain systems for wet process kilns, im- 
proved kiln feeders, drives and many other reasons 
why a Traylor Kiln can do your job better. Write 

for Bulletin No. 1115 today. 


| ENGINEERING & MFG. CO. 


1168 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 
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News from 
National Carbon Company 


Division of Union Carbide Corporation +« 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 














National Carbon 
representatives expand 
your engineering force 


\ oe 
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T. W. MANCHESTER — Saves ENGINEER 


Mr. Manchester was graduated from 
Pennsylvania State University with a B. S. 
Degree in Chemical Engineering. For nine 
years he worked as a Product and Process 
Control Engineer at National Carbon’s 
Clarksburg and Columbia Plants. Here he 
was involved with production control for 
the manufacture of electrodes, anodes and 
specialty grades of graphite. 

After joining the Chemical Products 
Sales Group, Manchester worked for a 
period in the design group. Since 1958, 
he has been a field engineer covering the 
Southeastern Sales District. 





LARGE DIAMETER 
GRAPHITE STOCK FILLS NEED 


Unloading 61” diameter x 72” long graphite from graphitizing furnace 





Carbon and Graphite unmatched as 
materials for high-temperature applications 


In recent technical articles covering mate- 
rials of construction for high-temperature 
chemical processes, reference is made to 
graphite as the best available material for 
applications in neutral or reducing atmos- 
pheres. At temperatures up to 4000°F., 
graphite exhibits excellent structural prop- 
erties such as: no deformation, relatively 
high strength, immunity to thermal shock 
and, most important of all, is its complete 
chemical inertness. 

For twenty years, NATIONAL CARBON 
Engineers have been engaged in designing 
graphite equipment for use in high-tem- 


perature chemical processes. This work 
TIONAL 


TRADE MARK 


“National”, ‘“‘Karbate’, ‘“‘N’’ and 

Shield Device and “Union Carbide" Hidadbedaa 
are registered trade-marks Of fgmbbebbetad 
Union Carbide Corporation. 
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has covered both operational and mechan- 
ical features of the equipment. Some of the 
outstanding results of these efforts are: 
graphite water-cooled combustion cham- 
bers for burning elemental phosphorous, 
carbon or graphite towers for hydrating 
phosphorous pentoxide to phosphoric acid, 
graphite linings for high-temperature 
chlorination of boron, zirconium and 
columbium, graphite resistance furnaces 
for heating corrosive gases such as chlorine 
up to 2500°F., and graphite high-tempera- 
ture vacuum reaction furnaces for the 
reduction of ores to the metals. 
NATIONAL CARBON Engineers have 
gained extensive experience in the devel- 
opment of equipment for these high- 
temperature chemical applications. This 
experience can prove helpful in the design 
of equipment for new applications. If you 
wish to consult a NATIONAL CARBON Engi- 
neer, write National Carbon Company, 


P. O, Box 6087, Cleveland 1, Ohio. 





National Carbon Company has com- 
pleted production of the largest 
diameter fine-grained graphite spe- 
cialty stock ever produced. These 
pieces are 61” in diameter, 72” long 
and weigh approximately 7 tons each. 

The production of this large size 
graphite allows fabrication of essen- 
tially monolithic high temperature 
process equipment. Monolithic con- 
struction lends itself to easier field 
erection and lower maintenance be- 
cause it minimizes the number of 
joints required. 

Five of these pieces are to be ma- 
chined into sections for a graphite 
tower. The tower will be used for pro- 
duction of phosphoric acid from the 
burning of elemental phosphorous. 

This is another example of 
National Carbon’s continuing re- 
search, development and production 
efforts to meet the growing demands 
of the chemical processing, nuclear, 
and aircraft industries for large size 
graphite stock. 
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From 15 hp 
to 15,000 hp Axials... 


Joy can supply a compressor with the exact perform- 
ance characteristics and physical configuration to 
meet your requirements, no matter how large or how 
small. Standard models are available, or Joy Turbo- 
dynamics engineers can design to your specifications 
in any size of compressor—either centrifugal or axial- 
flow types. 

Compactness and efficiency are achieved in all Joy 
dynamic compressors through high stage perform- 
ance. Advanced aerodynamic concepts and modern 


metallurgy have contributed to designs which pro- 
vide the maximum of compressed air or gas for power 
consumed and floor space occupied. 

Joy Axial-flow and Centrifugal Compressors will 
prove the most economical solution, whether you are 
compressing plant air, or process air or gas, at normal 
or elevated pressures and temperatures, If you have 
an air or gas compressing problem, check with your 
Joy representative or write for our bulletin “Joy 
Turbodynamics.” 


AIR MOVING EQUIPMENT FOR ALL. INDUSTRY 





Dust Collectors 








Compressors 


Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 


Ready-Span Fans and 
Conveyor Blowers 
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Our new 
corpora le 


name 


NET ECO 


CORPORATION 


New England Tank and Tower Co. has changed its name to 

NETTCO CORPORATION 

Times have changed and so has our business. Today . . . as specialists 
in engineered agitation . .. we provide complete engineering 

service and a full line of versatile agitation and mixing equipment 
sold world wide under the brand name — NETTCO. 

Our name change will in no way alter our desire and ability to provide 


the same high quality products and service as we have in the past. 


ETTCO 


ENGINEERED AGITATION SPECIALISTS 
EVERETT 49, MASSACHUSETTS 
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. Butadiene blending with Nettco side drive mixers having replaceable, 
mechanical seals. 


B. Violent agitation as produced by Nettco’s unique combination of turbine and 











. Ore purification in pressure vessel with Nettco tank top turbine mixer. | 
| 
| 





propeller drives. rid 
. Maintaining product uniformity in Styrene storage tanks with Nettco side Nh WW IH i 
‘ pe i} Hh {! fH 
i | 








drive mixers. 
5. Blending with Nettco side drive mixer in storage tank containing 20% 
j caustic solution. 
I. Small batch blending with versatile Nettco portable mixer. 
. Standardization of finished product «ith rugged Nettco vertical turbine mixers. 


WHAT'S THE BEST MIXER 
FOR YOUR PARTICULAR JOB? 


FLUID MIXING demands specialized, highly technical know-how. There is no 
single mixer which is “best” for every job. Only a mixing specialist can combine and 
coordinate agitation technology with mixer design and optimum horsepower to 
achieve an exacting result. 


NETTCO ENGINEERED AGITATION provides a full evaluation of all application 
specifications, an analysis of performance data from pilot runs, and the careful 
selection of high quality, standard Nettco components to suit the specific job. 

You are assured of the result you want. 


BACKED BY A FULL LINE .. . side drive, tank top, portable or tripod and 
continuous pipeline mixers . . . and thousands of performance-proven installations, 
like those illustrated, NETTCO can provide invaluable help in determining your 
fiuid mixing needs. See Chemical Engineering Catalog or Refinery Catalog for our 
nearest representative, or write for Bulletin 582, NETTCO CORPORATION 

87 Tileston Street, Everett 49, Massachusetts. 


ETTCO 


ENGINEERED AGITATION SPECIALISTS 














Lube “breakthrough” by 


New Celanese synthetic lubricants have hurdled the heat barrier set up by high bulk oil temperatures in jet engines, 
These lubricants withstand 425°F . . . more than 100° higher than any previously available. Highly significant, 
too, is the fact that they efficiently meet viscosity requirements at temperatures down to —65°F. Their potential 
has barely been tapped. For instance, they may become of utmost importance in such broad fields as heat transfer, 
automotive, and steel and aluminum forming. Continuing research and progress by Celanese in high-temperature lubricants 
has broadened and sharpened our national defense capabilities and has enabled great improvement in industrial machinery 
design. If you have a high-temperature lube problem, why not ask us to help? Simply write to 


Celanese Corporation of America, Chemical Division, Dept. 653-F, 180 Madison Avenue, New York 16, New York. 


Celanese® 
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lopens the way for new superspeed jets 
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Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., New York 16, N. Y. 





Fred Wheelwright, 
Manager, Industrial Sales: 


“Two kinds of difficulties arise 

in the selection of process 

equipment. The first consideration, process 
efficiency, gives us no difficulty at De Laval. 
Well-documented performance specifications are 
reinforced with thorough pilot plant trials at 

De Laval laboratories when necessary. 

Each piece of De Laval process equipment 

is known to be capable of doing its job 

at time of sale. 


“The second is the joint consideration of tight 
space availability, scarce manpower and budget. 
Our success, too, in meeting the needs of 

space and manpower economy — and budget — is 
borne out by many thousands of installations. 

It reflects a performance bonus from the 

design ingenuity of equipment just naturally built 
to perform with a maximum economy of 

space and manpower. Three examples 

are shown here.” 





For further information, write to De Laval. 


2 DE LAVAL 


Dept. C-6 

THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 

5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, California 


THREE DIFFICULT 
MET BY 


trifuge could handle this job. In actual 
production, instantaneous and complete 
separation was easily achieved with a 
De Laval Hermetic Centrifuge to pro- 
vide a clean product and no loss of the 
alcohol phase. 

Similar separation problems involv- 
ing elevated temperatures and pressures 
can be handled by the many standard 
types of De Laval Hermetics. Corro- 
sion-resistant and easy to clean, these 
centrifuges meet all the requirements 


Viscous liquid easily 
separated in 
pressurized centrifuge 


Problem: A viscous, high-melting-point 
rubber accelerator was to be separated 
from an alcoholic reaction mixture. 


Solution: Centrifugal separation at liq- 
uefying temperatures. This also meant 
maintaining pressure to avoid alcohol 
boil-off. An open-system separation was 
not practical but tests at De Laval’s 
pilot plant proved the Hermetic Cen 


of industrial service. As in the case 
quoted here, our technical service in 
providing the right design for volume 
and purity requirements often includes 
pilot plant pre-testing before shipment. 
Please write for details. 





| Batch-process 
' blow steam provides 
| steady-source heat 


Problem: For a 15 or 20 minute period, 
the discharge of a pulp-digester auto- 
clave produced “waste” steam totaling 
255,000 pounds per hour. How to re- 
claim this heat without resorting to a 
large shell and tube heat exchanger? 


Solution: The periodic blow steam was 
condensed by a small jet condenser dis- 


charging into a hot water storage tank. 
Cycling this hot water through a com- 
pact De Laval Plate Heat Exchanger 
provided a continual heat source to raise 
the temperature of 409,000 pounds per 
hour of incoming process water from 
110°F. to 160°F. Cooled storage tank 
water at 130°F. is reused in the jet con- 
denser, maintaining a closed system. 
This Bowaters Carolina Corporation 
installation at Catawba, S. Carolina, 
not only converts this intermittent 
waste heat into a continuous source of 
hot process water but does it in a small 
compact unit based on the unusually 
high efficiency of the De Laval Plate 


Heat Exchanger. The stainless steel 
plate construction assures a long life 
and quick access for easy cleaning 
when required. 

For more conventional heat-transfer 
problems, the De Laval Plate Heat 
Exchangers offer the same unique com- 
bination of structural compactness, 
transfer efficiency and easy operation. 
We would be pleased to help you eval- 
uate their benefits in any of your ex- 
isting or contemplated heat exchange 
processes. No obligation, of course. 


PRODUCTION REQUIREMENTS 


DE LAVAL PROCESS EQUIPMENT 


CENTRIFUGES e« PLATE HEAT EXCHANGERS «- VIBRATING SCREENS ¢ COMPLETE PROCESSES 


3-way vibration 

ups output 91% and 
prevents loss of 
usable coarse fines 


Problem: As received from dryer, muri- 
ate of potash contained considerable 
fines and required dedusting before 
bagging and warehousing. The existing 
gyratory screen separator could not 
handle the load. 


Solution: The three dimensional mo- 
tion of a De Laval Syncro-Matic Sep- 
arator increased screening efficiency to 


give 91% greater product throughput. 
The more thorough screening action 
also permitted the use of a 24-mesh 
bolting cloth in place of the coarser 
18-mesh bolting cloth previously found 
necessary. An extra benefit of the in- 
creased throughput, therefore, was the 
recovery of fine crystals that in the 
original equipment were lost with the 
fines. 

Constructed of carbon steel or stain- 
less steel, the De Laval Syncro-Matics 
accommodate a full range of screen 
sizes and are available in one, two or 
three decks, Screen motion is horizon- 
tal, gyratory and vertical to provide 
unmatched screening efficiency. For 
more information, just write us on your 
letterhead. No obligation, of course. 





Chemical Newsfront 








NEW LIFE FOR PLASTICS is the achievement of Cyanamid’s 
Cyasorns* UV 24 Light Absorber. This light-stabilizing 
chemical substantially improves the color retention and dura- 
bility of vinyls, polyesters and other resins. Chemically, 
Cyasors UV 24 is 2,2’-dihydroxy-4-methoxybenzophenone, a 
pale yellow powder, which is relatively inert. It has absorp- 
tive characteristics through a wide range of the ultraviolet 
portion of the spectrum, and is particularly effective from 
300 millimicrons, the lower end of the spectrum, to 380 milli- 
microns. Because of its high absorption capacity, it is low in 
cost on a performance basis, Cyasons UV 24 is especially bene- 
ficial in plastic films and surface coatings. (Intermediates Dept.) 


TWO NEW CYANAMER® WATER-SOLUBLE ACRYLAMIDE 
POLYMERS, P 250 and P 26, dissolve fast, give clear solu- 
tions. In the unretouched photograph, right, CyANAMER 
P 250 (right) has esahiad completely one minute after 
being added to water, while a competitive resin remains 
on the surface. P 250 is a high molecular weight polymer. 
It is an economical thickener for water solutions. P 26 is 
a low molecular weight product. It is ideal for blending 
with P 250. Mixtures of the two can be used to prepare 
solutions of desired solids-viscosity relationship. Write 
for more information. (Market Development Department) 
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INCREASED SETTLING RATES 
and clarity of overflow in thick- 
ening operations are achieved 
with SupErrLoc* 16 Flocculant, 
Cyanamid’s newest mining 
chemical, as demonstrated in the 
chart at right. Already used 
as a flocculating agent in ura- 
nium leaching operations, SUPER- 
FLOC 16 is also applicable as a 
filtration and settling aid in other 
ore beneficiation processes, waste- 
treatment operations and in coal 
preparation, SUPERFLOC 16 is an 
effective settling and filtration 
agent in highly acid, neutral and 
alkaline suspensions. For com- 

plete information on the use and 40 (sec.) 
testing of various Cyanamid syn- 
thetic flocculating agents, write 
for our brochure. (Explosives and 
Mining Chemicals Department) 














NOW CYANURIC ACID is offered for the first time in semi-com- 
mercial quantities by Cyanamid, a pioneer in triazine chemistry. 
Already developed as an intermediate for chlorinated dry bleaches 
and sanitizers, cyanuric acid is now available to the chemical indus- 
try for research and development in other areas. This low-cost, 
reactive triazine should find a spot in your future research and 
development program. (Process Chemicals Department) 


eee EE ee ee 


NEW BASIC RESEARCH TOOL, a 3-million volt Van de Graaff 
accelerator, has been installed at Cyanamid’s Stamford Labo- 
ratories. Housed in the recently completed ionizing and radia- 
tion center, it will open up an entirely new area of radiation 
chemistry. Purchased after several years of exploratory research 
in the field of ionizing radiation, the accelerator will be used 
to study the effects of radiation on chemical and biochemical 
processes. (Central Research Division) 


AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, New York 


Gentlemen: Please send me further information on 


[-] CYANAMER Water-soluble Resins 
[_] SuPERFLOC 16 Flocculating Agent 
(-] Cyasors UV 24 Light Absorber 


"Trademark [_] Cyanuric Acid 


— CYANAMID 














Address 





City. U Zone. State. 
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AMERICAN CYANAMID COMPANY 


30 ROCKEFELLER PLAZA, NEW YORK 20,N. Y. — oe oe eT ee Ee ee J 
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IRON BODY VALVES 
CAN WORK IN 


CORROSIVE 
SERVICE 














Black areas indicate hard 
rubber lining in Darling 
Check Valve. 


















































Darling Gate Valve, with fully revolving 
double disc parallel seat, with hard rubber 
lining (black areas). 


Rubber-Lined Check Valves...Gate Valves 


Here’s a way to make substantial savings in valves for 
corrosive or abrasive service. Darling Iron Body Check 
Valves and Gate Valves may be obtained with special 
hard rubber linings. This means you can often save 
the cost of expensive special alloy valves, yet obtain 
high resistance to corrosion or abrasion. 


Darling Check Valves employ a streamlined body 
design especially selected for application of hard 


rubber lining. Excess area through the valve minimizes 
abrasion and insures full delivery of line capacity. 


Darling Rubber-Lined Gate Valves give you the 
advantages of the revolving double disc parallel seat 
and “no pocket” discs... which provide positive seal- 
ing and assure ease of operation. Available in outside 
screw and yoke type, in sizes from 2” to 24”. Write 
for further information. 


DARLING VALVE s MANUFACTURING CO. (hs 


Williamsport 3, Pa. 


Manufactured In Canada by Sandilands Vaive Manufacturing Co., Ltd., Galt 19, Ont. 
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... capacity to design, produce, install and operate 
complete systems for separation, purification and 
liquefaction of gases — systems that provide 
profitable advantages and opportunities throughout industry. 
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Liquefied gases 

















from Air 


Products equipment supply 
all major U.S. missiles. 





os A. 


HOW THE MILITARY SERVICES 
use Air Products CAPACITY genics” (the science of lo 





OU will find here tangible evidence of 
a growing technology. Applying “Cryo- 


w temperatures ) 


and engineering broad new routes to low-cost, 
Large-scale low-temperature systems, ultra pure gases and high-purity industrial gases is the main busi- 


liquids, and a broad range of specialized cryogenic ‘‘hardware ness of Air Products. 


are supplied by Air Products to the military. When large quantities Air Products combines original r che 


of liquefied gases were needed for rocket engine development 
and missile testing, Air Products quickly designed, manufactured 
and put on stream complete production facilities. Typical facili- 
ties paid for themselves in less than a year’s time. Air Products 
also provides a broad line of portable air separators for field and 
shipboard use... and has advanced the development of exotic 
fuels. And, Air Products produces advanced design liquefied-gas 
pumps, cryogenic storage and transfer systems, electronic cool- 
ing devices and refrigeration and distillation equipment for 
military uses. 
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knowledge with engineering and manufactur- 
ing capabilities and substantial operating 
experience. These integrated activities have 
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HOW THE STEEL INDUSTRY . 
uses Air Products CAPACITY 


In the blast furnace, the open hearth and the new 
converter processes — Air Products oxygen effi- 
ciently increases steel mill capacity. Annealing 
nitrogen and other gases are also provided on a 
low-cost tonnage basis. 

Air Products’ complete gas supply systems are 
installed at steel mills without capital investment 
or operating worries on the part of the users. 
Continuity and reliability of supply are assured. 
On-site facilities pioneered by Air Products 
reduced the cost of oxygen 80% in 12 years -— 
transforming oxygen from a costly chemical to 
a practical working utility. 

Further progress marks on-the-job development 
work now continuing around the clock at major 
steelmaking facilities. Entirely new metallurgical 
techniques ...and new profits... are available 
through Air Products. 
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helped provide many Air Products customers 
with distinct competitive advantages. | 
Air Products is the world’s leader in | 
| 
| 








APPLIED CRYOGENICS — the practical 
and profitable use of low-temperature science _ 
for industry. 

Perhaps this CAPACITY can help solve = 
your problems — in cryogenics, in industrial s 
gas supply systems, or in some new area where 
“ground rules” are yet to be established. 












Air Products pipeline oxygen 
serves the Basic Oxygen Fur- 
nace Process 


HOW THE CHEMICAL INDUSTRY 
uses Air Products CAPACITY HIGH PURITY GASES AND LIQUIDS 


Air Products low-temperature systems permit — available like any other utility 


many modern chemical plants to improve operat- with the help of Air Products 
ing efficiency and end-product quality — and to 

develop new processes and products. This results CAPACITY 

from the ready availability of low-cost tonnage 

quantities of oxygen, nitrogen, hydrogen, ammonia ... The supply is dependable... 
and methanol syn-gas, carbon monoxide and the price guaranteed _.. with 


hydrocarbons such as purified methane, acety- ; . 
lene and ethylene. Low-temperature separations Air Products on the job. 


of gaseous mixtures now make it practical to 
recover valuable components from natural gas, 
refinery off-gases, coke-oven gas and other 


‘“‘waste”’ gases. The versatility of cryogenics—as 

applied by Air Products—works profitably for the e —_s t 

chemical industry today... offers unparalleled 

future opportunity in this fast-growing industry. “ Mh aoa 
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As Fioduces. 


To find the new opportunities Applied Cryogenics may offer 
in the manufacture, separation and purification of Industrial 
Gases. 


To provide integrated research, engineering, manufacture and 
operation ...complete services under a single responsibility. 


To forecast accurately and guarantee total cost, superior 


performance and reliability. 


To put entire gas supply complexes to work for you without 
capital investment on your part. 


Air Products CAPACITY has helped our customers to step 
out ahead of competition in familiar fields...to open up 
entirely new areas of opportunity through new products or 
processes. A letter or telephone call will put Air Products 
CAPACITY to work for you. 











on 4 chlorine “pluses” ...a caustic 








soda guide...3 built-in sodium sulfide 


controls ...an important sulfide drum 
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You get these 4 pluses when 
you ask for Hooker chlorine 


1. Engineering help. You can get aid 
from Hooker engineers in planning or 
revamping your chlorine handling sys- 
tem. 

2. Operating hints. Our technical serv- 
ice men can often spot—and help you 
fix—troubles before they become seri- 
ous. You get periodic technical service 
visits. 


3. Safety programs. We keep you up 


Fact-filled guide book 
gives data on handling 
caustic soda safely 


Here is a practical, easy-to-use book 
on the safest ways to store and handle 
liquid caustic soda. 

It tells you how to unload a tank 
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to date on the safest and most economi- 
cal handling methods. 
4. Ample supply from Hooker plants 
which bridge the continent: Niagara 
Falls, Montague, Mich., Tacoma, and 
North Vancouver. And, of course, you 
get a chlorine that meets high industry 
standards when you ask for Hooker. 
Send the coupon for our Chlorine 
Manual, 76 pages of useful facts on 
chlorine, its handling and usage. 
Phone or write the nearest Hooker 
sales office for further information on 
how we can help you. 


car, gives methods for diluting caustic 
soda to different strengths, tells how 
to store efficiently and with least risk 
of iron pickup. 

Large, detailed diagrams show you 
the equipment to use. 18 charts, graphs 


For more information on chemicals mentioned on this page, check here: 


(1) Hooker Chlorine Manual 
(— Hooker Caustic Soda Guide 


Clip and mail with your name, title, and company address. 


HOOKER CHEMICAL CORPORATION 


406-2 Forty-seventh Street, Niagara Falls, N. Y. 


and tables help you foretell how caustic 
soda will act under a wide range of 
working conditions. 

Get your free copy by checking the 
coupon. 


Why our sodium sulfides 
are always full strength 


Take a look at this drum. 

It was planned to bring Hooker so- 
dium sulfide and sulfhydrate to you at 
full strength and to keep it that way 
until it’s used up in process. 

This drum is lacquer-lined. It is 
sealed with lacquer around the cap. 
Six sturdy lugs hold the cap fast during 
handling and storing. 

There’s another reason you always 
get Hooker sodium sulfides at full 
strength—we use only new containers. 

Check the coupon for specifications. 


] Sodium Sulfide Data Sheet 
[] Sodium Sulfhydrate Data Sheet 


HOOKER 





Sales Offices: 
Niagara Falls 


Chicago Detroit 
Philadelphia 


In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 


Los Angeles 
Tacoma 


CHEMICALS 
PLASTICS 


New York 
Worcester, Mass. 
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Charles G. Cooper, Vice President, 
The Cooper-Bessemer Corporation, explains... 


How Cooper-Bessemer can serve you 
anywhere in the world 


If you need heavy-duty engines or compressors, Cooper-Bessemer can serve 


you promptly with the world’s most advanced designs ... whether you are 


located in Europe, Asia, South America or any other area of the globe. We 


have developed an outstanding organization of representatives, subsidiaries 


and licensees to provide experienced, full-scope service throughout the world. 


These companies can supply your needs in Cooper-Bessemer products backed 


by experienced, highly efficient engineering and technical service. 


Here is the Cooper-Bessemer international organization which is constantly 


strengthening its facilities to be of greatest possible service to you: 


The Cooper-Bessemer Corporation: 
International and Export Headquarters, 25 West 
43rd Street, New York City. 

Sales Representatives: 

Gerson & Sons, Ltd., Bangkok, Thailand * C. Itoh & 
Co., Ltd., Osaka, Japan * Sociedade Comercial 
Orey, Antunes & Cia. Lda, Lisbon, Portugal * E. P. 
Karakassis, Athens, Greece. 

Cooper-Bessemer of Canada, Ltd.: 

Toronto * Edmonton * Calgary * Halifax 

Sales Representative: 

Maxwell, Simson & Associates, Vancouver, B. C. 


Cooper-B , S.A. 





Chur, Switzerland 
The Hague, Netherlands 


Cooper-Bessemer International Corporation: 
New York City * Caracas, Venezuela * Mexico City 
Sales Representatives: 

Picardo y Antelo S.R.L., Buenos Aires, Argentina * 
Maquinarias Mendoza, Caracas, Venezuela * Indus- 
trial y Comercial, $.A., Montevideo, Uruguay ° 
Ingenieria Electrica S.A.C., Santiago, Chile * Maquinas 
y Motores, Asuncion, Paraguay * Basil Fearn, St. 
Johns, Newfoundland * Ferromar,S.A.,Havana,Cuba. 


Cooper-Bessemer Overseas Corporation: 
New York, New York 

Licensees: 

Harland & Wolff, Ltd., Belfast, Ireland * Termomec- 
canica Italiana, La Spezia, Italy * Societe des Forges 
et Ateliers du Creusot, Paris, France. 


/ 


ENGINES: GAS - DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
ENGINE OR MOTOR DRIVEN 


BRANCH OFFICES; Grove City » New York + Washington « Gloucester « Chicago - 


Minneapolis « 


St. Louis « Kansas City - Tulsa + New Orleans + Shreveport + Houston * Greggton + Dallas + Odessa - 
Pampa + Casper « Seattle - San Francisco + Los Angeles - SUBSIDIARY: C-B Southern, Inc., Houston 








Processing fertilizer in India 
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Compressing gas in Near East 
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' Oil refining 
in Venezuela . 
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CHAS. PFIZER & CO., INC. uses a vacuum rotary dryer 30 ft. long and 
5 ft. in diameter for Terramycin processing at their Groton, Conn., plant. 


Buflovak processing equipment 


Right: 

BARECO WAX COM- 
PANY, Division of Petro- 
lite Corporation, uses two 
single effect, downflow 
evaporators at Barnsdall, 
Okla. Shown here: the 
235 sq. ft. evaporator. 


Left: 

PILOT PLANT vacuum 
double drum dryer is part 
of modern equipment de- 
veloped at the Buflovak 
customer service labora- 
tory —a completely 
equipped product- 
process research center. 











ATLANTIC REFINING is first to use an Electro-Vapor kettle for 
grease production. The 1500-gallon kettle (shown here as the GP- 
3) operates at temperatures to 500°, boosts efficiency 25%. 








SEMET-SOLVAY produces powdered polyethylene with a spray 
cooler. Part of a new technique, this cooling equipment boosts pro- 
duction ten times with little increase in required floor space. 


CHANNEL MASTER CORP. recovers cyanide at their 
Ellenville, N.Y., plant. A double effect, forward flow evap- 
orator processes waste water from a zinc plating operation. 


speeds chemical industry progress 


Evaporation . . . Drying . . . Solvent Recovery ... 
Crystallization . . . Extraction . . . Cooling—whatever 
your process, Buflovak equipment improves your opera- 
tion, cuts your costs. 

Because the Buflovak line is complete, Buflovak en- 
gineers can impartially recommend the equipment proven 
best for your job. Your own specification and the facts 
developed from special research provide sure guidance 
in selecting the right equipment for the job. For unusual 
problems Bufiovak has the engineering and production 
facilities to build the most complex custom unit. 

Sound research, expert engineering, on-schedule de- 
livery, and continuing customer service combine to 


provide you with superior processing equipment, built 
to boost your profits. Send for Catalog 386: “‘Buflovak 
Processing Equipment.” 


Conduct your research at the Buflovak Lab 


Many progressive chemical companies bring their basic 
problems to Buflovak. In a completely equipped labo- 
ratory they can test a few beakers of material, or run 
quantity lots on a pilot plant, production scale. What- 
ever the procedure, positive, practical methods are 
established. Over 7,500 practical answers have been 
found here. The Lab is at your service. 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1543 Fillmore Avenue, Buffalo 11, New York 








. WYANDOTTE 
\. CHEMICALS 


PROBLEM: The presence of milk residue on glasses 
and dishes can mean trouble in mechanical dishwash- 
ing machines. It causes many detergent formulations 
to foam more than usual. 








SOLUTION: The addition of a Pluronic polyol to the 
formulation exerts a foam-depressing effect on the 
soap that forms during the washing cycle, resulting in 
greater washing efficiency. 


Can Pluronic: polyols give 





PROBLEM: A manufacturer developed an ultrafine 
tale for use in the manufacture of paper. It passed 
every test with flying colors except one—it would not 
disperse satisfactorily. 


SOLUTION: Pluronic polyols are excellent dispersing 
agents. Systematic evaluation using the grid approach 
enabled chemists to quickly find the best Pluronic 
grade for their formulation. 
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PROBLEM: A manufacturer of latex paints wanted to 
achieve higher pigment loadings. He tried several 
formulas, but he was unable to keep the viscosity 
down to the desired level. 


ONE OF A SERIES 


SOLUTION: Pluronic L62 effectively reduces the 
viscosity of highly bodied emulsion paints, permitting 
higher pigment loadings. Brushing and leveling 
qualities are significantly improved. 


your product new properties? 


PVE ONLY way to find the answer to this question is to 
pei this versatile series of patented block- 
polymers in your own laboratories. Read why: 

Pluronic polyols exhibit a wide variety of surface- 
active properties. The series ranges in physical form 
from mobile liquids to solids sufficiently hard to be 
flaked ... all forms are 100% active. 

Grades in this series have molecular weights as low 
as 1000 to more than 11,000. They vary from materials 
that are almost water insoluble to materials that have 
no cloud point—even at the boiling point of water. 

These pictures show three typical uses of the Pluronic 
polyols. Actually, over 100 practical applications have 
been found so far, and the end is not in sight! 

Don’t these facts suggest areas you would like to 
explore? For samples, technical data, and your copy of 
the Pluronic Grid, write us today. Wyandotte Chemicals 
Corporation, Department 783-E, Wyandotte, Michigan. 
Offices in principal cities. 


Wyandotte CHEMICALS 


SODA ASH » CAUSTIC SODA « BICARBONATE OF SODA « CALCIUM CARBONATE + CALCIUM CHLORIDE « CHLORINE * MURIATIC ACID * HYDROGEN « DRY ICE 
GLYCOLS ¢ SYNTHETIC DETERGENTS (anionic and nonionic) « SODIUM CMC e« ETHYLENE OXIDE ¢ ETHYLENE DICHLORIDE « POLYETHYLENE GLYCOL « PROPYLENE OXIDE 
PROPYLENE DICHLORIDE ¢ POLYPROPYLENE GLYCOL * DICHLORODIMETHYLHYDANTOIN »« CHLORINATED SOLVENTS ¢ OTHER ORGANIC AND INORGANIC CHEMICALS 
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ic selection 
Systemet Sith the 
Pivronic Orid 


ao) : 


The famous Pluronic Grid provides a controlled, systematic 
method of screening . . . minimizes costly random investiga- 
tion and evaluation by establishing related property trends 
between the grades available. 


MICHIGAN ALKALI DIVISION 


Pacing progress with creative chemistry 





PROBLEM: How to efficiently convey 


SOLUTION: Fluidizer® Air 


Air convey powder or granular 
chemicals anywhere in your 
plant—automatically ... 

through completely sanitary 
pipelines. A Fluidizer air conveying 
system will slash handling 

costs, enable you to save with 
bulk deliveries, release extra 

floor space for new uses, and make 
your bulk conveying an efficient 


“push-button” operation. b | 
, 


“CYCLO-VAC’® CAR UNLOADER. Air un- 
load bulk railcars or trucks up to 1000 Ibs. per minute. 
Completely sanitary . . . up to 99.9+-% recovery of 
even the finest materials. No dust collectors needed. 


e No contamination e Cuts handling costs 


* , 2 , 
B E Ni E 7 i T S & e Low maintenance — a minimum of moving parts 





A TYPICAL FLUIDIZER AIR CONVEYING SYSTEM 


CYCLO -VAC UNLOADER 





ROTARY AIRLOCK- 


HOPPER CAR [ TL [}—sicencer 
OR \ \ E a wil 
BULK TRUCK | pass | NSINGLE STAGE BLOWER 


| STORAGE DIVERTER VALVE 
BIN 





MIXER 


— Pg! | fy ———— 


ra \ SFLUIDIZER VALVE 


HOPPER CAR SINGLE STAGE 
ADAPTER BLOWER 


















































June 29, 1959—Cuemicat ENGINEERING 





Powder or Granular Chemicals 


Conveying Systems 


> ie 


“FLUIDIZER” — the most efficient air con- PISTON-TYPE FLOW DIVERTER. Switch air 
veying valve produced. Sizes and capacities to fit conveying lines instantly “on stream.’ No jamming 
your needs. Closely machined tolerances and rugged problems ...activated by compressed air. All metal 
construction mean low maintenance. Low power re- —no rubber sleeves. 4 sizes. 
quirements. Line sizes — 112” to 4” (1.D.). 


Stops waste and dust @ Your savings quickly pay for equipment. 
Complete flexibility and adaptability ¢ Automatic, “pushbutton” operation 





Alumina Dust IS YOUR CHEMICAL ON THIS LIST ?* Polystyrene Beads 
Ammonium Nitrate Resins 
Bakelite (powdered Dicalcium Phosphate (an- Lamp Black Soda Ash 

and coarse) hydrous and di-hydrate) Limestone (powdered, (light and dense) 
Borax Powder Ferrous Sulphate pulverized and ground) Sodium Phosphate 
Calcium Carbonate (granular) Magnesium Hydroxide Sulphur (powdered) 
Carbon (activated) Glue (powdered) Magnesium Oxide Tale 
Catalysts Graphite Flour Plastic Pellets Talcum Powder 
Cellulose Propionate Gypsum Polyethylene Pellets Vinyl Plastic 
Coke Flour Kaolin Talc Polyethylene Powder Wood Flour 
Diatomaceous Earth Kralac Polymer Powder 2-4-D 





*Partial list—write for complete engineering data 


® 
* f” ® 
J luids2 = Most Advanced in Modern Air Handling 


THE FLUIDIZER COMPANY, A DIVISION OF SUPERIOR SEPARATOR CO, 
Washington Avenue South, Hopkins, Minnesota « WEst 8-765] 


OFFICES: REPRESENTATIVES: 
— Me ’ Akron—M. Momchilovich Co. Philadelphia—Joos Equipment Co. St. Louis—K. W. Rodemich Co. 
Miancepele 7 ag Baltimore— Robert Case (Bryn Mawr) Seattie—The Temco Co. 
scien . Houston—Cook Baking Service Pittsburgh—Control Equipment Dist. Buflaloa—Danforth & Cunningham (Orchard Park) 
Chicago— Regional Office Los Angeles—R. E. Schneider & Assoc. (Tustin) Roanoke—W. R. Mayes Co. Lovisville—E. Diatikar Co. (Jeffersonville) 
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NEW BAILEY 
Multi-Pointer Gage 


MILL FORCED 
PRESSURE DRAFT 


...has twice as many indicators 
...No taller than a telephone! 


Now the popular versatile Bailey Multi-Pointer Gage has 

been reduced in size to conserve control panel space—without 

loss of easy readability. 

Each new Multi-Pointer Gage Unit offers you these three 

choices to— 

1. Measure and indicate draft, pressure, differential pressure 
and level. 

2. Transmit above variables either pneumatically or elec- 
trically to remote indicators, recorders and /or controllers. 

. Receive and indicate any measured variables which may 

be transmitted pneumatically by standard SAMA ranges 
of 3-15 psig. or 3-27 psig. 

FEATURES 

Compact Size—T wo large, easily-read 7 

1 inches wide. 


” 


scales in space only 


Wide Range Selection — Standard ranges from 0-0.5 in. H20 
to 0-5000 psig available. 


Choice of Standard Colors —Satin Black, Slate Gray, Moss 
Green, or Terra Tan may be selected as an exterior color at 
no additional cost. 

Colored Scales — Scales available in white, red, green, blue, 
yellow, or orange. 

Fluorescent Illumination — All gages have slideout unit con- 
taining bulb and starter for ease of maintenance. 

Readily Accessible Adjustments — Zero adjustment made 
from front of gage. Other adjustments made from rear of gage. 


Two-point Positive Mounting — Gage unit mounted with two 
clips . . . no holes to drill or studs to weld. 


Unlimited Indications — Any number of basic two-indicator 
units may be placed side-by-side to provide indications of 
related factors. Each two-indicator unit is separately mounted. 
For additional information, call your local Bailey District 
Office, or write us direct. 


Chemical and petroleum division 


BAILEY METER COMPANY 


1054 IVANHOE ROAD 


° CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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ony U.S. MOTORS 








U.S. Totally 


U.S. Uniclosed Enclosed and 


idee ; Explosion-Proof 
Motors — 

1 to 250 H.P 

a 1 to 150 H.P. 

















FVer-Wial-s @iaaloy dela oleigarrelen: 
Valo Mm elgelelUlondiolam-lallherelon ual 


your best protection 


Only U.S. offers this protection! ALL windings 
insulated with asbestos—nature’s million-year-old 
insulating material that cannot carbonize! Many 
motor makers use varnished paper, cloth, oiled 
linen, pressboard, fish-board—even insulating var- 
nish alone. All these will carbonize...not one is 


fire-proof ! 


Only the original, patented U.S. Aspestic Process 
—gives you: 1—heat resistance . .. can’t carbonize, 
2—heat conductance better than any cellulose ma- 
terial, 3— moisture resistance .. . due to exceptional 
impregnation and coating of all motor windings. 
Protect against costly production stoppages due to 
motor burn-out! Specify: “U.S. Motors”! 


U.S. ELECTRICAL MOTORS INC. 


BOX 2058. LOS ANGELES 54, CALIFORNIA 
OR MILFORD, CONNECTICUT 


MAJOR MOTOR LINES INCLUDE 
| Solid & Holloshaft, 2. Varidrive, 3 
ed, 5. Syncrogear. Also, many other 





FREE COLOR-ILLUSTRATED BROCHURES 


For specific data on asbestos protection, write for General 


and Type H Uniclosed Bulletins. 





Nome 


Compony_ 


Big Load Capacity The model H-25 “Pay- 


LOADER” tractor-shovel has a carry capacity of 
2,500 Ibs. — carries more for its weight than any 
machine in its class. 


More Digging Power Breakout force of 4,500 
Ibs. is available at the bucket cutting edge — more 
than on any machine near its size. Exclusive power- 
transfer differential makes traction and “crowding” 
power more positive, especially when traction 
conditions are slippery. 


More Maneuverable Shortest turning radius 
(only 6 ft. at rear wheel hub) and power-steer 
make it possible to operate in closer quarters with 
greater speed and safety. 


Power-shift Transmission The model H-25 is 
the only machine in its class having a full-reversing 
power-shift transmission with two speed ranges 
forward and reverse — the low ranges for digging 
power and close maneuvering, the high ranges for 


Send data on H-25 PAYLOADER and Attachments 


fast, economical travel. All “clutching” and gear- 
shifting is eliminated. 


Lower Maintenance The boom and bucket 
mechanism is of rugged, simple design with fewer 
parts and linkages. Quality materials are used 
throughout, including anti-friction bearings at 
critical pivot points. 


Longer Life The most complete system of pro- 
tection has been engineered into the Model H-25 
to insure long life and freedom from trouble: 
triple air cleaning system for the engine; cartridge- 
type filters for all three oil systems; self-adjusting, 
sealed hydraulic brakes; closed, pressure-controlled 
hydraulic system; grease and oil seals on all pivots 
and ball joints. 


Your Hough Distributor is another reason why 
you'll get lower-cost-per-ton bulk material hand- 
Jing from a “PAYLOADER”. He is ready to give 
you full information on the H-25, or larger models 
up to 12,000 Ib. carry capacity. 


THE FRANK G. HOUGH CO., 754 Sunnyside Ave., Libertyville, Ill. ¥ 











Stote 
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& @ THE FRANK G. HOUGH CO. va] 

LIBERTYVILLE, ILLINOIS 

a SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 

§ 
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Dateline: Formosa 


Bridgeport Duplex Tubes Solve 
a Chinese Corrosion Puzzle | 


The recently completed urea plant 

for Taiwan Fertilizer Company, 

Ltd., on Formosa, will increase fer- 

tilizer production so necessary to the 

Chinese Nationalist agricultural 

economy. Designed according to the 

Inventa-Vulcan process, the urea 

synthesis section of the huge instal- 

lation utilizes a number of specially designed heat 
exchangers in various processing steps. 

One of the many problems that had to be faced was 
to find a heat exchanger tube capable of meeting the 
combined corrosive attack of both the cooling water 
and the process stream. The natural corrosive qualities 
of water in the raw state were heightened by the 
periodic injection of chlorine to kill living organisms. 
The process fluid, on the other hand, presented an en- 
tirely different set of problems. No single alloy could 
cope with both corrosive media. As is often the case in 
such circumstances, the solution was found in Bridge- 


port Duplex Tubes made by draw- 
ing two different alloy tubes to form 
one mechanically bonded bimetal 
tube. 
The effectiveness of Bridgeport 
Duplex Tubes in such applications 
as chemical processing, refineries 
and food processing, is as wide- 
spread as their use. They are available in a wide 
variety of alloy combinations to meet virtually any 
corrosive problem. 
For full details, call your nearest Bridgeport Sales 
Office or write direct for the new Brioceport Duplex 
Tuse MANvaAL. Dept. 5007 


Bridgeport Duplex Tubes are bimetal 
tubes—two tubes combined into one. 
With them, you can select the metal 
alloy surface best suited to meet the 
corrosive attack to which it is exposed. 


> BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Conn. « Sales Offices in Principal Cities 
Specialists in Metals from Aluminum to Zirconium 
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Hew Limilorque 
? TYPE P-2 
| FOR MOTORIZED AUTOMATIC 
Dee J... OPERATION OF SMALL GLOBE 
A | “AND GATE VALVES 


... truly a dependable 
time and money saver 


Here is a new, compact, economical and 
dependable LimiTorque Motorized Oper- 
ator for use on small (normally hand- 
operated) Globe and Gate Valves — 
either new or already in service. Your 
existing hand-operated valves can now be 
easily motorized by the removal of the 
hand-wheel, and mounting the P-2 Unit 
on the same bonnet . . . the Unit output 
drive sleeve will then drive the hand-wheel 
unit, which arrangement is suitable for 
both rising and non-rising stem valves. 
The P-2 LimiTorque Operator has a 
standard out-put speed of 22.5 or 45 rpm, 
which covers the average and recom- 

OPERATES BY mended operating speed for most Globe 

THE MERE TURN and Gate Valves. 

OF A SWITCH Remember, this new P-2 LimiTorque 
is built by the largest manufacturer of 
Motor Operators for Valves in the World 
. .. backed by nearly 30 years experience. 

BE CONVINCED how the P-2 can 
save you time, labor and money in the 
operation of small valves — just write for 
Bulletin No. 21-58, which not only illus- 
trates and explains its operation, but shows 
how easily it can be installed on existing 
or new valves. 

Contact your Valve Manufacturer, or 
your nearest LimiTorque Sales Engineer- 
ing Office. 





dar your Brine tenerhecd vnen GEE «© - EASILY INSTALLED ON NEW 
sending for special Bulletin 21-58 \ | OR EXISTING VALVES 


% 





**Motorize to Economize”’ 
THERE 1S NO SUBSTITUTE FOR om 


| 
Tit ilo rq BEE ruuaveienia GEAR CORPORATION 


ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS: FLUID AGITATORS:> FLEXIBLE COUPLINGS 
Limitorque Corporation « Philadeiphia 
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Have complete Jeffrey 
bucket elevator facts 
at your fingertips 


Jeffrey offers a complete range of bucket elevator 
systems and components for elevating bulk materials 
from fines up to 8 inch lumps. You can have com- 


° P ‘ The Jeffrey Manufacturing Company 
plete facts at your fingertips by sending now for this 


909 North Fourth Street «+ Columbus 16, Ohio 


Please send copy of new catalog on bucket elevators 


new 96-page catalog complete with types, weights, 
dimensions and capacities. War Nene 
This catalog can simplify your planning of elevat- 


ing systems —and ordering standard replacement 


Company 
Position 


parts for fast delivery. Use coupon for your free aa negra creas 1854 


copy. The Jeffrey Manufacturing Company, 909 
North Fourth Street, Columbus 16, Ohio. 


i, ey 


moor ae ee ee EE 


(ONT 


CONVEYING + PROCESSING « MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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In the design of these MEA Absorbers and Strippers 


INTALOX SADDLES 


¢ Saved 20% in height 
¢ 40% in gas pumping costs 











GFE The Gas Equipment eg Corpo- 
ration of Mount Vernon, N. Y. designed 
and erected a 30 ton-per-day CO, generating 
plant. Two six foot diameter columns were 
used for absorbing carbon dioxide gas using 
MEA as the solvent. By using INTALOX 
Saddles for the tower packing, it was possible 
to reduce the tower height 20% below what 
would have been required with Raschig Rings. 
Not only was the capital cost greatly reduced 
but the columns performed even better than 
design requirements. Operating costs were 
also less because the appreciably lower pres- 
sure drop led to a 40% reduction in gas 
pumping expense. In addition, the greater- 
than-design scrubbing efficiency led to in- 
creased CO, recovery. 
In mass transfer eee involving packed 
towers the use of Intalox Saddles almost in- 
variably means increased capacities, lower 
pressure drops, and, of course, lower initial 
and operating costs. 


U. S. STONEWARE 


AKRON 9, OHIO 
NEW YORK @ CHICAGO © HOUSTON © LOS ANGELES 





Would you like to know 
more about INTALOX SADDLES? 
Write for Bulletin S-29R 





foe 
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Polybutylene is newest iso- 
tactic polymer to reach 
pilot plant, reports Monte- 
catini. Among U. S. firms, 
Spencer is actively looking 
at polybutylene, but work 
is still in the iaboratory 
stage. 


Caprolactam will be made 
via photosynthesis in a 


new plant in Armenia. 
Process involves exposure 
of cyclohexane and nitro- 
syl chloride to radiation, 
according to a German 
report. 


General Electric’s corner on 


polycarbonates in the U.S. 
is not expected to last very 
long. Mobay’s plans for a 
plant are in an advanced 
stage. 


Ultra Chemical, Paterson, 


N. J., becomes second U.S. 
processor to buy a Chemi- 
thon continuous sulfona- 
tion plant. Lever Bros.’ 25- 
million-lb./yr. plant in Los 
Angeles is now fully on 
stream. 


Sand-cracking produces ethylene 


Noncatalytic fluid cracking, using sand 
as a circulating heat-transfer medium, is a 
feature of a new ethylene-propylene process. 

First commercial plant using this process 
was put on stream recently in Germany by 
Erdoelchemie GmbH., Dormagen, a joint sub- 
sidiary of Farbenfabriken Bayer and Brit- 
ish Petroleum. Capacity is 20,000 tons/yr. 
of ethylene, or a total of 35,000 tons/yr. of 
C.-C, olefins. 

Process resulted from joint efforts of 
Lurgi Gesellschaft fuer Waermetechnik, 
Frankfurt, and Ruhrgas AG., Essen, in co- 
operation with Bayer. 

Versatility with respect to feedstocks and 
operating conditions marks the LR process. 
Conventional steam-cracking of hydrocarbons, 
widely used for olefin manufacture in Europe, 
must use feedstocks boiling under 160 C. and 
must operate at moderate cracking tempera- 
tures. Higher-boiling feedstocks and/or high 
cracking temperatures impose the danger of 
increased coke deposits in the tubes. 

The new sand-cracking technique ca: 
handle a wide range of feedstocks, from LPG 
to heating oil. And coke deposits are easily 
taken care of via an FCC-type of regeneration 
step which supplies the endothermic heat of 
reaction as well. 

Ratio of propylene to ethylene in the 
product gas can be varied over the range 
0.3-0.8 without reducing the optimum yield 
of total olefins, says Lurgi. 


New filter saves Pt catalyst 


Loss of platinum-rhodium catalyst has al- 
ways been a limiting factor on operating tem- 
perature in ammonia oxidation plants—and 
thus has limited yields of nitric acid. 

Now Oesterreichische Stickstoffwerke 
AG., Linz, Austria, claims that a simple filter 
of ordinary lime will recover 60-88% of the 
vaporized platinum at 1,380-1,580 F., allowing 





ela Modern, ete} 4t-lacle) lw: Va -r- ee lalilale pee 


¢ 


Type “EFU” Explosion-Proof 
3-Lamp Fluorescent Lighting 
Fixture 


Type “EFU” Explosion-Proof 
4-Lamp Fluorescent Lighting 


Fixture 


Patent No. 2,392,202 
and Pat. Pending 


ESE FEATURES 


ory sealed for easy, trouble-free 
nstallation 


Available in: Pre-Heat Bi-Pin; 
Rapid Start Bi-Pin; Instant Start 
Single Pin Slimline 


Less than 12” required between canopy 
unilet and fixture 


45° or horizontal mounting 


“Rapid Start’ ballasts where desired 
for longer lamp life, no flicker, quiet 
operation, no starters and long 
ballast life 


Steel reflectors, white enameled inside 
++. grey outside 





Manufacturers of: 


<a 


ry hk) ap 


Type “ESD” Swivel With 
“AAP” Fixture Suspended 
From ““GRUFC” Flanged 
Poe Unilet : suspension of single unit lighting 


Introduces flexibility in 


fixtures in hazardous locations. 
Meets National Electric Code 
Article 500. 


@@ Yes, APPLETON “EFU” Fixtures are factory sealed and so 
perfectly designed and superbly built they eliminate the need 
for external seals normally required within 18 inches of arcing 
devices as specified in Article 500 of the National Electric Code. 
Available in 2, 3, or 4 lamp models for straight or angle 
mounting, with ‘Pre-Heat,” “Slimline” or “Rapid Start” ballasts. 
All models have cast aluminum end housings with line 
connectors to terminal block. Fixtures may be installed as a 
single unit or in a continuous row. Re-lamp from either end. 
Swivel unions are available for fixture flexibility that 

allows quick re-lamping in tight places. Write for wattages, 

types of fixtures or complete specifications. 


Sold Through Franchised Distributors Only 


APPLETON ELECTRIC COMPANY 
1701 Wellington Avenue Chicago 13, Illinois 


Also r? 


Matleable Iron 
Unilet Fittings 


“ST” Series Connectors 
ii “Eagle Claw” 


Switch Boxes ata 


June 29, 1959—CuemicaL ENGINEERING 








operators to boost temperatures and yields. 

Present practice in most U. S. nitric 
plants is to insert a glass-fiber filter in the line 
leaving the converter. Platinum trapped in 
these filters is returned to the catalyst maker 
for credit. 

Since the cost of ammonia constitutes 
such a large fraction (around 70-75%) of the 
cost of making nitric acid, even one percent- 
age point higher yield means real savings. 
So if you have an economical way of recover- 
ing most of the platinum vaporized at a 
higher operating temperature, you get higher 
conversions without sacrificing the catalyst. 

New filter consists of a layer of commer- 
cial calcium oxide about 2'% in. deep sus- 
pended on a wire-mesh sieve. One ton of 
lime will recover up to 6.5 lb. of platinum 
and rhodium and will be effective for a year. 
After filter removal, lime is dissolved in 
water and then treated with nitric acid prior 
to recovery of the precious metals. 


Who really controls your know-how? 


While property rights in trade secrets 
and engineering know-how are well estab- 
lished as a point of law, the federal govern- 
ment is now exerting a right of eminent do- 
main over such private property unusual for 
peacetime conditions. 

Bulletin 814, a new Commerce Dept. rul- 
ing effective this month, puts teugher restric- 
tions on export of unpublished technical 
know-how relating to certain petroleum refin- 
ing and chemical processes. The list includes 
15 processes such as alkylation, hydrogena- 
tion, reforming and nitration. 

The government has exercised control 
over export of know-how for the past ten 
years, presumably throttling flow of techni- 
cal data to the Soviets. Under the new rules, 
however, you cannot export data on the speci- 
fied processes even to non-Soviet countries 
unless you show evidence that neither the 
data nor the primary product of that data is 
intended to be transshipped to a Communist 
destination. 

This action is stirring up a storm, with 
contrary arguments such as these: 

¢ With no way of forcing the non-Soviet 
chemical or petroleum processor to live up 
to any agreement for an indefinite period, the 
U. S. exporter runs the risk of $10,000 fine 
and one year imprisonment. 

¢Other Western nations—notably Brit- 
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ain, France and West Germany—are eagerly 
filling Soviet orders for chemical process 
know-how and equipment. “It looks like we’re 
locking the barn door with one horse inside 
and the rest out in the meadows,” comments 
one skeptical observer. 

eIn many other important areas of 
technology there are no such restrictions. 
In the case of heavy water technology, for 
example, inventor Jerome Spevack had to go 
all the way to the Supreme Court to keep 
AEC from giving the whole world his secret 
process, free of charge (Chementator, April 20, 
p. 73). 

U. S. engineers can thank such groups as 
Manufacturing Chemists’ Association for the 
new ruling. MCA has insisted that it would 
be a grave mistake to sell chemical know-how 
to Russia. “We must realize that technical 
advantages are among our most precious 
possessions,” says MCA President John Hull, 
“and they must not be traded away.” 

Commerce Dept. is apparently relying on 
patriotism of American industry to make its 


controls effective. Engineers interviewed by 


CE generally agreed with the government’s 
objectives in keeping valuable technology out 
of Soviet hands and that, no matter how trou- 
blesome, we will learn to live with the new 
regulations. 


What’s new in porous plastics 


Porous sheet materials figure in two new 
developments in plastics this month: 
eA permeable high-density polyethy- 
lene sheet of medium pore size has been in- 
troduced in England for use as a filtration 
medium, electrolytic diaphragm, air diffuser 
(for fluidized-solids conveying) and medical 
casts. 
¢Plastic sheets with extremely fine 
pores are being commercialized in the U. S. 
for a wide variety of uses where controlled, 
uniform microporosity is a virtue. Such prod- 
ucts can be used for filtration without filter 
aids. Because they can be made permeable 
to gases but impermeable to liquids, they can 
be used for “breathing” rainproof garments. 
Making the latter materials at Buena 
Vista, Va., before year’s end will be ESB- 
teeves Corp., a newly formed affiliate of 
Electric Storage Battery Co. and Reeves Bros. 
Corp. ESB brings to this marriage its patented 


(Continued on page 42) 









DORR-OLIVER offers... 


A COMPLETE LABORATORY 
AND PILOT PLANT TESTING SERVICE 
FOR THE FLUOSOLIDS 
















FiuoS N TEEL REACTOR FLUOSOLIDS PILOT PLANT DRYER installation les 12” 1.D 
lat brick chimney at right, t ! f th red nq gas genera reactor, instrument panel, belt conveyor feeder and rubber 
tor ne nstallat provide f J rate evaluatior f (in background). Also in background, but not part of the dryer 
tat precipitator used for the 


LARGE PORTABLE PILOT PLANT can be disassembled and 
shipped to any location for on-the-spot operation in the 
inal stages of certain specialized testing and develop 


ment programs involving one or two stage operation 
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SIX FLUOSOLIDS LABORATORY REACTORS, with 4” 1.D 
reactor tubes of stainless steel or silicon carbide, 
installed at D-O's Westport research center. Photo shows 
lower sections of reactors and part of insulating bri 


chimneys, with gas heating tems and instrument panels. 


The FluoSolids system offers a highly versatile 
method of drying, sizing, roasting and heat treat- 
ing a wide variety of *4” to 325 mesh solids using 
the principle of solids fluidization. It is adaptable 
to precise temperature control, offers high capa- 
city with equipment of minimum size and is 
particularly suitable for processes requiring con- 


tinuous-line operation. A broad range of applica- 
tions is possible in the chemical industries. 
At Dorr-Oliver’s research and development cen- 


ter, Westport, Connecticut, complete facilities are 
ae toda y's most versatile ee ‘esting and — — 
g str: . Feasibility of FluoSolids techniques 
d : a. SS. d ] and the economics involved can be analyzed and 
TY? ng, Sle ing an reat determined. From pilot plant operations, the results 
“ oad of full scale commercial application can be accu- 
treata ng tech nt que rately predicted. With the wr of other Dorr-Oliver 
for the ch emical industries equipment which is also available, test set-ups can 
be made of a complete processing operation. 
Hundreds of test runs already made indicate 
successful application in such operations as drying 
of heat sensitive polymers, hydrochloric acid and 
sodium sulphate production by the Hargreaves 
Process, drying of sodium chlorate crystals and 
potassium silicon fluorides, drying of chemical pre- 
cipates, roasting of furfural residues, and low tem- 
perature calcination of phosphates. Opportunities 
for further development are far from exhausted. 
If you are interested in the potentialities of 
solids fluidization techniques, Dorr-Oliver engi- 
neers will be glad to discuss your problems and to 
suggest possible arrangements for analysis and 
development. An inquiry costs nothing—and it may 
prove mutually rewarding. 


‘tna conrrd0gceRmatTtt#to 


WORLD - WIDE RESEARCH + ENGINEERING + EQUIPMENT 
STAMFORD ° CcONnNEeCTICUT 


Cuemicar ENncineertnc—June 29, 1959 








CHEMENTATOR .. . 


process by which it has for some years made 
microporous polyvinyl chloride battery sepa- 
rators. In this process a thermoplastic (almost 
any one) can be endowed with pores of un- 
paralleled uniformity and fineness—1 to 10 
microns. In comparison, finest size of pores in 
foamed plastics is 200-300 microns; pore size 
of nonwoven fabrics is in the range of 100- 
200 microns. 

SB mixes softened thermoplastic with 
starch of selected particle size. Rice starch 
gives pores of 1-5 microns; corn starch, 5-10; 
potato starch, 20-30, etc. Mix is extruded, 
calendered or spread-coated to desired shape. 
Shaped material goes into boiling water. 
Each starch particle gels, expands by 40% 
and ruptures its plastic containing wall. Starch 
is leached out with sulfuric acid, leaving a 
finely channeled plastic. 

The British material is made by sinter- 
ing finely ground polyethylene on a moving 
belt under infrared lamps. Product has pores 
of 100-200 microns. Manufacturers are Pritch- 
ett & Gold and E. P. S. Co. Ltd., London. 

Sintering lends itself to other thermo- 
plastics, and several U. S. companies, includ- 
ing ESB-Reeves, are playing around with it. 
Coarser and friable rather than flexible, sin- 
tered plastics aim at a different set of appli- 
cations than their starch-formed cousins. 


New rubber resists nuclear radiation 


An unheralded type of specialty rubber, 
not yet in commercial production, is key to a 
recent proposal by Goodyear to the Navy for 
construction of a nuclear-powered blimp. 

The new material, called an “adduct rub- 
ber,” is made by adding methyl mercaptan to 
polybutadiene or other diene rubbers. The 
mercaptan reacts with the polymer latex at 
30-60 C. with the help of a free-radical ini- 
tiator, such as bis-azo-isobutyronitrile. Good- 
year has made pilot-plant quantities of adduct 
rubbers for large-scale testing. 

These rubbers, says Goodyear, are ex- 
tremely resistant to oxygen, ozone and weath- 
ering, show low gas permeability and—impor- 
tant for the proposed nuclear blimp—are more 
resistant to degradation by nuclear radiation 
than any other elastomer. The airship would 
be made of a rubberized Dacron fabric which 
could withstand exposure up to 100 million 
roentgens. 

Adduct rubbers with saturation levels as 
high as 85% can be cured with the same pro- 


cedures used for the base polymer. Higher 
levels require an “activated” cure of the type 
used for butyl rubber. 


Future cloudy for fluid-bed iron 


Direct reduction of iron ore in fluid beds 
is running into steadily stiffening compe- 
tition from established iron and steel proc- 
esses. Continuing technological improvements 
in blast furnaces and steel furnaces throw 
a shadow over direct reduction’s once promis- 
ing future. 

This is the opinion expressed to (Ll by 
David McBride, United States Steel’s director 
of metallurgical process development. It ex- 
plains why USS has begun soft-pedaling its 
development of the Nu-Iron fluid-bed process. 

McBride states that the Nu-Iron process 
has been completely proved out in pilot plant. 
The company recently projected pilot-plant 
data up to a full-scale, 2,000-ton/day commer- 
cial unit. Results of this study, says McBride, 
clearly showed that the Nu-Iron process wasn’t 
economically competitive today. Key problem 
seems to be relatively high cost of the fluidiz- 
ing gas—hydrogen or carbon monoxide. 


Sandwich cells produce superpure Al 


Aluminum of extreme purity will be avail- 
able in greater quantity this fall when Kaiser 
triples its capacity for produeing metal of 
99.99% quality. 

Installation at Mead, Wash., of two new 
three-layer refining cells—claimed to be among 
the largest of their type in the world—will 
up Kaiser’s capacity for making superpure 
aluminum to about 900,000 lb./yr. 

Demand for this product is burgeoning. 
Major applications include petroleum cata- 
lysts, foil for electrical capacitors and manu- 
facture of costume jewelry. Cultivating these 
markets, Kaiser and Reynolds both announced 
last year the availability of 99.99% ingots in 
addition to the usual pellet form. 

Pechiney, French aluminum producer, 
claims an analysis of “five nines’’ (99.999 % ) 
for its superpure product. And the Russians 
say they have made aluminum of “seven 
nines” purity in the laboratory, expect to 
make it semicommercially. 

All superpure aluminum is made electro- 
lytically in some variation of the Hoopes three- 
layer refining cell. Bottom (anode) layer is a 
heavy molten mixture of aluminum and cop- 
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NORTH CLAYMONT, DEL. 


BATON ROUGE, LA. 


NITRO, WEST VA. 


REASONS FOR MAKING GENERAL CHEMICAL 
Your “HQ” for ANHYDROUS HF! 


(and 8 reasons for 70% Aqueous HF) 


First North Claymont, Del. . . . then, 
Baton Rouge, La....now Nitro, West 
Virginia! General Chemical is now 
supplying anhydrous HF to its cus- 
tomers from three producing works 
and aqueous HF (tank cars and 
drums) from an additional five com- 
pany-owned locations. These five 
aqueous HF bulk storage and pack- 
aging stations are located at Buffalo, 
N.Y.; Chicago, IIl.; Cleveland, Ohio; 
El Segundo (Los Angeles), Calif.; 


Basic to 
America’s Progress 


CHEMICAL ENGINEERING 


and Pittsburgh, Pa. 

Here is a three-way producing 
source and an eight-point supply line 
that you can rely on for your HF re- 
quirements. Each backs up the other, 
assuring service and availability at 
all times, under all conditions. 


Your most dependable source for HF! 


Allied Chemical’s General Chemical 
Division is America’s primary pro- 
ducer of hydrofluoric acid and the 


only supplier offering shipment from 
more than one producing location. 
Also important to you are General 
Chemical’s extensive resources for 
essential raw materials—your best 
protection against interruptions of 
supply. General owns a large number 
of fluorspar mines and operates its 
own mills... and, of course, a broad 
network of sulfuric acid plants. That’s 
why it’s wise to make General your 
HQ for HF! 


GENERAL CHEMICAL DIVISION 


hemical 


miahicmadiiciniapebinsinbiniagtaninimyperagal 
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per. On top is the cathode layer of pure 
aluminum. 

In between is a molten salt electrolyte 
whose composition and temperature vary. 
Pechiney uses aluminum fluoride, sodium 
fluoride and barium chloride and a cell tem- 
perature of 750 C., whereas the conventional 
Hoopes bath is 60, cryolite and 40% barium 
fluoride, with a cell temperature of 950-1,000 
C. The Swiss Aluminum Industrie AG. uses 
fluorides of aluminum, sodium, barium and 
calcium. 

Reynolds licenses the Pechiney process, 
with six refining cells in operation at Lister- 

ili, Ala. Kaiser is thought to use the Swiss 
version. Alcoa does not at present produce 
superpure aluminum, importing its needs. 





Today’s embryonic developments which have 


special significance for chemical engineers 


® Rocketeers explore new markets 


Chemical manufacturers and engineers 
involved in the field of rocketry are eagerly 
seeking new outlets for their products and 
energies to supplement the mercurial missile 
business. 

Rocketdyne (division of North American 
Aviation) proposes use of small rocket en- 
gines as auxiliary propulsion units on com- 
mercial aircraft. Extra power for takeoff, 
while important, is only one expected benefit. 
Added range, load-carrying ability and safety 
would also result. 

The company has developed for this pur- 
pose a series of off-the-shelf liquid-fueled 
engines using high-strength hydrogen perox- 
ide. They have already been flight-tested, but 
further testing is needed to win CAA approval. 

Rocketdyne evolved these engines under 
a Navy contract. A rocket engine on a carrier- 
based jet plane could provide instantly avail- 
able power to get the plane airborne again in 
event of a waveoff or failure to engage the 
arresting gear. Jet engines, in contrast, have 
a comparatively long reaction time. 

Surface use of rocket engines is the aim 
of Reaction Motors (division of Thiokol). 
Initial applications will be in catapults for 
launching carrier planes. First launchings 
were made last month by a land-based dem- 





onstration unit at Lakehurst, N. J. RM is 
now building four units for the Enterprise. 
the Navy’s first nuclear-powered carrier. 
The catapult rocket burns JP-5 jet fuel 
in 1,500-psi. air. Water is injected into the 
hot combustion gases to cool them to 600 
F. while adding to the gas volume. Launch- 
ing capacity is 50% greater than existing 
steam-powered catapults, says RM. 


Machine Sources Show Lower Costs 


lsotopes Machines 
Energy output, kw.............30*.. 15-30 
Investment, $1,000/kw.......130-350...... 4-10 
Operating cost, $/kwh......... 3-4 0.5-1.0 





* Equivalent to 2 million curies of Co-60. 
® Brighter prospects for radiation 


New, more powerful electron accelera- 
tors, represented by the right-hand column in 
the table above, promise to bring the cost of 
radiation energy down to a level calculated 
to encourage widespread commercial radia- 
tion processing of chemicals and plastics. 

Especially significant is the big cost 
advantage these machine sources now show 
over radioisotopes such as _ cobalt-60 and 
cesium-137. 

Radiation Dynamics, Inc., Westbury, 
N. Y., announced last month successful op- 
eration of its first 1.5-mev., 15-kw. Dynami- 
tron particle accelerator. This machine sells 
for $60,000 and is said to operate at a cost 
of $0.50/kwh. RDI is now designing a new 
machine capable of 30 kw. output. 

Meanwhile, CE has learned that High 
Voltage Engineering Co., Burlington. Mass., 
is developing a new accelerator to compete 
with the Dynamitron in both size and cost. 
Hivec’s present line of Van de Graaff and 
microwave linear accelerators covers the 
range 2.5-6 kw. 

Already on the market with a 26-kw. 
machine is General Electric. GE’s cost fig- 
ures, however, are two to three times those 
claimed by RDI and High Voltage. 

The new accelerators differ in operating 
principles from older machines. The Dynami- 
tron (U. S. 2,875,394) utilizes a cascaded rec- 
tifier system. 


For more on DEVELOPMENTS.......... 46 
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Now... 
THE TURNI 


4, not after. 


one point at which small differences in propor- 
tions make a big difference in quality. The error 
or impurity usually can be traced back... but 
how much better to trap it before the process is 
complete! 

Now...withtheTechnicon® AutoAnalyzer® 
you can enjoy continuous quality control during 
production. 

The AutoAnalyzer conducts continuous 
automatic wet chemistry determinations with a 
precision of +1%...without attendance. Almost 
anything that flows through a process may be 
analyzed automatically, as proved by hundreds 
of methodologies already adopted. Feedback 
loops for automatic control are now completely 
feasible. 

A brochure tells all...and if you'll tell us 
your particular needs, we'll include pertinent 
application data. Write today...right now! 


TECHNICON CONTROLS, inc. 
CHAUNCEY, NEW YORK 


TECHNICON®” 


t \ 77 / ) / be 


automates wet chemistry 
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PURGE of impurities in lime sludge by centrifugals feeding kiln gives Buckeye a new source of makeup lime. 






























CatOH), Conditioned 
f ' 3 Sludge 
Sloker Cold lime Sludge — ‘eet (10% solids) 
ESS are soft ner wes 
sin 2.6 ator = inns Effluent 
Flue gas (CO,) condition t = removes 
Hard aul na ( f ») conditions flue eH impurities 
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Supplies Process Lime Needs 


Novel system enables Buckeye Cellulose to 


convert water-softener lime sludge into feed lime suitable for 


causticizing circuit and water treating. 


Onto the standard alkaline- 
pulping lime cycle, Buckeye Cel- 
lulose Corp. has grafted a unique 
source of makeup lime. Develop- 
ment is part of $20-million ex- 
pansion at Foley, Fla., where 
Buckeye makes both kraft and 
high-grade dissolving pulps. 

Rather than purchase some 50 
tons/day of lime needed by its 
water softeners and pulp-liquor 
causticizing circuit, Buckeye 
converts sludge produced in its 
water softeners to usable chemi- 
cal lime. 

First, Buckeye purifies the 
sludge by centrifugal classifica- 
tion. Then it calcines the purged 
sludge together with washed 
lime mud from the _ pulp-mill 
causticizing circuit. Kiln dis- 
charges lime sufficiently pure and 
active for use in water softening 
process and to make up losses in 
the causticizing circuit. 

» Saves Many Dollars—By cal- 
cining the sludge in the same 
kiln with the causticizing mud, 
Buckeye has realized major capi- 
tal savings for its softening- 
sludge recovery. Also, the mill: 

¢ Completely fulfills its lime 
needs by utilizing the lime con- 
tent of its intake water, saving 
up to $5,000/mo. 

e Eventually expects to gross 
$1,000/mo. from sales of surplus 
lime. 


e Neatly eliminates. dis- 
charge of waste lime sludge to 
lagoon. 


> First Process Use—To attain 
this enviable position, Buckeye 
pioneered process-industry use 
of a lime recovery system already 
used by several municipalities 


and industries outside the proc- 
ess field.* 

Success of recovery process 
hinges on sludge refining step 
which removes some of the mag- 
nesium, iron and aluminum com- 
pounds prior to calcining. And 
Buckeye has proved that this fea- 
ture produces satisfactory lime 
for its operations. 
> Forms Mixed Sludge—When 
Buckeye softens its supply of 
hard water by the cold-lime proc- 
ess, major constituents of the 
sludge form as follows: 
Ca(HCOs;)2+Ca(OH).——> 

2 CaCO;+2 H,0 
Mg(HCO;)2.+2 Ca(OH).——> 
2 CaCO; + Mg(OH).+2 HO 

Note that each molecule of 
hydrated lime reacts with soluble 
bicarbonate to form two mole- 
cules of calcium carbonate. So, 
for each mole dosage of lime, the 
cold-lime process returns two 
moles of lime sludge. 

In addition note that reaction 
with magnesium bicarbonate also 
forms a mole of magnesium hy- 
droxide. At Foley, this reaction 
contributes 3-6% Mg(OH). con- 
tent to the sludge solids. 
> Needs Purge—Before Buckeye 
can use this sludge as a source 
of fresh lime, purging is needed 
to reduce the proportion of 
Mg(OH).. Otherwise, each suc- 
cessive re-use of recovered lime 
would increase the magnesium 
level in the lime as additional 
magnesium precipitates from 
water being softened. 

Without purging, magnesium 


* Cities of Dayton, Ohio; Marshall- 
town, Towa; and Miami, Fla. Plants 
operated by Wright Aeronautical Corp. 
and Columbia Steel Corp. 
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soon would reach a level where 
it could cause trouble throughout 
the water treating and causticiz- 
ing processes. And, it might 
even contaminate the pulp. 

Operating at full capacity, 
Foley’s intake of water from its 
deep wells flows at about 52 mil- 
lion gal./day. In the cold-lime 
softeners, total hardness of this 
water is reduced from more than 
200 ppm. to 80 ppm., producing 
100 tons/day of sludge. About 
30% of the water gets further 
treatment in anion, cation and 
sodium zeolite exchangers to re- 
duce hardness to less than 2 ppr: 
> Gets Purge—From the soften- 
ers, sludge at 7-10% solids con- 
tent is pumped to a tank and 
agitated while undergoing car- 
bonation from a stream of kiln 
flue gas. The carbonation is be- 
lieved to dissolve some of the 
magnesium compounds and con- 
vert unreacted hydrated lime 
to faster-settling calcium car- 
bonate. 

Carbonated sludge flows at 
250-gpm. rate to a continuous 
solid-bow]l centrifugal which car- 
ries out the vital purging of un- 
wanted magnesium from the 
sludge. 

Operating variables are con- 
trolled to settle out the heavier 
calcium carbonate as centrifuged 
cake while leaving the lighter 
magnesium compounds in sus- 
pension to discharge with the 
effluent. 

Only enough magnesium need 
be removed to keep it from ex- 
ceeding an acceptable level in the 
lime. With the system in balance 
this amount need only equal or 
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exceed slightly the weight of 
magnesium precipitated from the 
intake water. 

Buckeye operates its centrifu- 
gal to purge about 60% of the 
magnesium and 60% of the iron 
from the sludge. At this level, 
recovery of lime averages about 
80% (lime recovery varies in- 
versely with magnesium re- 
moval). 
> Common Ending—Solids from 
the centrifugal, containing about 
35% moisture, fall onto conveyor 
feeding rotary kiln. Same con- 
veyor also carries solids from 
adjacent identical centrifugal 
which is dewatering washed 
lime mud from causticizing cir- 


cuit. A second kiln handles lime 
mud only. 

After cooling, the reburned 
lime goes to storage which sup- 
plies both the cold-lime softeners 
and the pulp-mill causticizing 
circuit. 


Water Desalting: One for 
The Money; Two for Show 


One $11-million commercial 
plant at Aruba Neth. W. I.; two 
1-million-gal./day demonstration 
plants, one to be located on the 
Gulf Coast, the other on the West 
Coast: These latest events mark 





Recently opened by the Lord 
Lieutenant of Dumfriesshire, 
Scotland’s first nuclear power 
station at Chapelcross will have 
a generating capacity of 184,- 
000 kw. early next year when 
all four reactors are operating. 
Reactors are identical to those 





New Unit Recovers Chemicals From Sulfite Liquor 


at Calder Hall, England (Chem. 
Eng., Dec. 1956, pp. 114-116). 
Chapelcross, like Calder Hall, is 
intended primarily to produce 
plutonium. Photo shows charge 
and discharge machines for load- 
ing fuel elements of No. 1 re- 
actor. 








the most recent progress in sa- 
line water conversion. 

General location of the two 
U. S. Government demonstration 
plants was confirmed late last 
month by Secretary of Interior 
Fred A. Seaton. First plant will 
be built at a site, yet to be cho- 
sen, on the Gulf Coast. Second 
plant, using nuclear reactor to 
furnish energy, will be built on 
a West Coast site. 

Commercial plant in Aruba, 
completed last month by Sing- 
master & Breyer, has rated ca- 
pacity of 2.7 million gal./day of 
fresh water and 15,000 kw. of 
electric power. Aruba plant uses 
a six-effect submerged-coil dis- 
tillation process, is keyed to high 
efficiency by a _ special process 
based on ferric chloride treat- 
ment of sea water to keep cal- 
cium and magnesium soluble. 


AIChE Pushes Exchange 
Of Computer Programs 


At the recent Kansas City, 
Mo., meeting of the American 
Institute of Chemical Engineers 
(AIChE), computer program ex- 
change got an encouraging push 
from the AIChE Council. Coun- 
cil approved both the budget and 
the areas of interest to be cov- 
ered by abstracts or manuals 
published under auspices of Ma- 
chine Computation Committee. 
Budget for 100 abstracts in 1959 
and 1960, five manuals for 1959 
and 25 manuals for 1960 en- 
visages a $9,000 deficit for 1959 
and a $49,000 profit in 1960 
(figuring a sales cost of $30 per 
manual). 

Staffed with top computer 
men,* computation subcommit- 
tees will prepare abstracts and 
manuals for chemical engineer- 
ing calculations for design or en- 
gineering analysis, applied math- 
ematics, analog techniques in 
dynamic analyses and related 
fields. 


*W. M. Carlson, Du Pont; J. W. 
Kellett, Esso Research & Engineering’ 
N. R. Amundson, University of Minn. 
S. W. Churchill, University of Mich. ; 
Leon Cooper, Monsanto; A. W. Haw- 
kins, Du Pont; R. R. Hughes, Shell 
Development; E. R. Kent, Socony, Mo- 
bil; B. G. Price, Celanese; F. D. Par- 
ker, Arthur G. McKee & Co.; G. E 
Jones, Koppers;: H. D. Eddy, Standard 
Oil (Calif.); W. M. Harp, Humble; 
F. A. Landee, Dow; E. L. Meadows, 
Union Carbide Olefins; R. F. Sweeny, 
Applied Science Labs. 
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How | B&W JOB-MATCHED STAINLESS PIPE 


saves time and money in corrosive service 


matching pipe and tubing to process indus- 

try applications. 
.. the right grade and size is available—seam- For more information on how you can order B&W 
Sees op waked Job-Matched Pipe—and B&W Job-Matched Fit- 
; ed 2 tings — all from one source, call the tubing spe- 
-- you get the stainless properties, in the right  cialist at your local B&W District Sales Office. Or 
combination, to simplify bending, forming, write for Bulletin TB-410. The Babcock & Wilcox 
and other fabrication operations. Company, Tubular Products Division, Beaver Falls, 


.. you benefit from B&W’s long experience in Pennsylvania. 








At B&W, you can select the most economical stain- 
less steel pipe for your service conditions, because. .. 


THE BABCOCK & WILCOX COMPANY 
man” TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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PORTABLE polarograph measures dis- 
solved oxygen in channel water as check 
on reoxygenated effluent (left). 


Planning Saves Waste-Disposal Dollars 


Now one company reveals the long-range plan used 


to schedule its waste disposal projects 


and to make sure it gets the most from expenditures. 


Looking back over a program 
that spans nearly ten years, en- 
gineers at Humble Oil & Refin- 
ing’s Baytown, Tex., refinery 
happily view the rewards of their 
long-range pollution-abatement 
plan. Long-range planning, says 
Humble, is the key to effective 
pollution-control spending and a 
big help in dovetailing abate- 


ment projects with refinery mod- 
ernization. 

> Catch Up On Pollution—Dur- 
ing the war years, Humble, with 
its refinery situated on the Hous- 
ton ship channel, built refining 
units on a crash basis and had 
little time to consider waste-dis- 
posal problems, omitting items 
that might normally be included. 


June 


Then as new industry moved 
into the area and new plants 
started up, pollution of the bays 
and streams became serious. 
Humble’s refinery is the last 
major industry on the ship chan- 
nel before it empties into Galves- 
ton Bay. Therefore, management 
felt an added responsibility to 
make sure that refinery effluent 
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SARAN LINED PIPE 





Saran Lined Pipe... 


process lifeline with a hot acid cargo 


When a complex piping system carries corrosive process 
liquors . . . when it must withstand constant thermal stress 
imposed by its high-temperature cargo . . . corrosion resist- 
ance and high physical strength are the keys to pipeline 
dependability. 

The maze above is of Saran Lined Pipe, and is a part of the 
process piping at American Cyanamid’s Savannah plant, 
Savannah, Georgia. Most of this pipe carries process liquors 
with a sulfuric acid content of 25% . at temperatures of 
165° F. and above. Pumping pressures range upward to a 
maximum of 70 psig. 

The chemical activity and high temperatures of the pipe’s 
contents are severe threats to pipeline durability, but thanks 
to the extreme corrosion resistance and high strength of 
Saran Lined Pipe it has performed dependably for Amer- 


ican Cyanamid since installation four years ago. 

Similar sections of Saran Lined Pipe carry hydrochloric acid 
in concentrations as high as 37%, while others are used to 
transfer 10% caustic soda. In many areas other types of 
corrosion resistant piping have been replaced with new Saran 
Lined Pipe, with highly satisfactory results. 

When processing systems require piping that must resist 
corrosion and chemical activity, under a wide variety of 
conditions, consider dependable Saran Lined Pipe. Saran 
Lined Pipe, fittings, valves and pumps are available for sys- 
tems operating from vacuum to 300 psi, from below zero 
to 200° F. They can be cut, fitted and modified easily in 
the field without special equipment. For more information, 
write Saran Lined Pipe Company, 2415 Burdette Avenue, 
Ferndale, Michigan, Department 2280AK6-29. 


THE DOW CHEMICAL COMPANY «- MIDLAND, MICHIGAN 
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BACTERIA and algae in experimental oxidation pond consume organic matter in refinery effluent. 


wasn’t detrimental to marine ¢ Refined its pollution evalu- on the comprehensive survey 
life. Moreover, Humble recog- ation yardsticks after complet- were tabulated on large sheets 
nized that many pollution prob- ing the first few projects. (horse blankets) to show how 
lems had to be solved before it >» Measure—Humble’s measure- each refining unit contributed to 
could begin any extensive mod- ments of effluent quality or over-all pollution. 
ernization. “characteristics” were used “ngineers also estimated the 
Systematically, Humble at- throughout the program. In ad- effect of each waste-disposal 
tacked the problem this way: dition, the refinery also esti- project on over-all pollution and 
eEstablished physical and mated the relative importance, of how much it would cost. Thus 
chemical inspections of effluent each characteristic and set an Humble was able to compare 
in order to define and measure improvement goal, thus fixing its effluent projects consistently 
its quality. “improvement factor.” (See ta- with each other and with profit- 
¢ Made a comprehensive sur- ble). making modernization. 
vey of its major refinery streams. > Take Action—Data collected Sample estimates for two out 


Improvement Project Estimates 
Were Based on 
Measurement of Effluent Characteristics 


Quality Characteristics Problem Analysis Typical Projects 
% of Improvement Reduce 
Start of Total Factor * Salt Water Bay 
Program Goal Problem! (%/Unit) Cooling Pump Over 
t 5 t : 


Temperature (deg. F.) , ae 125 .. 100 10. 
Oil content (ppm.). . eee tre 700 F7 15. 
Dissolved oxygen (ppm.) -6.0 .. 5.0 

ees 3.0-11.0. .5.5-8.5 
Turbidity rata ; 500... 100 

Chemical oxygen demand (ppm.).... . 200 . 40 
Suspended solids (ppm.)... .. 190° «0. @ 

Sulfides (ppm.)......... a 1 

Biochem. oxygen demand (ppm.)...... 200 .. 40 


ab—=—-=-ANON 
WNRRRONOO 











Parcent contribution to = total — 
Cost ratio, $/% contributed . 


1 Assigned on basis of best guess of relative effect on marine life. ?Improvement factor is determined thus: Temperature, for 
example, is valued at 10% of the total problem; the goal is a change of 25 deg. F. Each degree of change, therefore, results 
in a percent improvement of 10/25, or 0.40. t Improvement expressed in units of that particular characteristic. * How 
much project improves a characteristic; improvement is expressed as percent project contributes to improvement of that char- 
acteristic in total refinery effluent. 
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SOLID CHEMICAL PORCELAIN 


WITH LAPP TUFCLAD, 


Nothing defies corrosion like chem- 

ically inert porcelain. As made by ARMOR 
Lapp, it is pure, dense, hard, close- 
grained, homogeneous and non- 
porous. Therefore there can be no 
penetration—no crumbling from 
capillary pressures—no absorption 
of liquids to contaminate later 
processing. 

Resistance to corrosion and con- 
tamination is but part of the Lapp 
story; there’s a bonus in that Lapp 
Chemical Porcelain costs consider- 
ably less initially than most corro- 
sion-resistant alloys and lined 
equipment. And since it almost 
never needs maintenance or re- 
placement, the economy of your 
purchase is further increased. 

Security (protection of plant and 
personnel) is assured by the Lapp 
TUFCLAD armor. It consists of mul- 
tiple layers of fiberglass impreg- 
nated and bonded to the porcelain 
with an Epoxy resin. Fiberglass has 
high strength and chemical resist- 
ance providing protection against 
impact damage and external ther- 
mal shock. TUFCLAD armor holds 
line pressures even should porce- 
lain become cracked or broken. 
WRITE for description and speci- 
fications for the entire line of Lapp : Bate : ¥Wilhes dei wales 
Acid Proof Valves. Lapp Insulator ~~ |=" Valves are available in Lapp 


a ‘ &: ih TUFCLAD Chemical Porcelain 

Co., Inc., Process Equipment Div.,  — es §=6in 4" to 6" sizes. Also safety 

pit tis = mS I flush valves, plug cocks, 

2206 Chestnut Street, LeRoy, N. Y. Ni a i ace ae 58 pine ond Stags (0 8” dia.) 
es ; Bats and special shapes. 
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of a total of 25 projects are 
shown in table. 

> Review — After spending 
about $3.5 million out of an es- 
timated $5 million total, Humble 
compared actual benefits with 
those predicted. Some discrepen- 
cies cropped up because the pro- 
gram was not followed rigor- 
ously and process modernizations 
differed from predictions. 

Too, Humble found that the 
grading system could become 
more sensitive when allowing ad- 
ditional credit for bettering the 
quality goals. 
> Benefits of Method—One of 
the more important uses of this 
grading system, Humble points 
out, is in the design of new proc- 
ess equipment. The company con- 
sidered design of units incom- 
plete until adequate effluent 
facilities were ensured. 

Engineers evaluated each po- 
tential waste stream in the proc- 
ess design stage. Its effect on 
refinery effluent quality dictated 
routing it to the most suitable 
treating units for that type of 
waste. 

In deciding whether a waste 
stream should be treated by new 
facilities or by existing ones, 
the grading system was used to 
estimate monetary credits or 
debits. 

For example, Humble esti- 
mates that its investment in 
treating facilities for lower- 
ing biochemical oxygen demand 
(BOD) averages about $25/ 
(day)/(lb.). If process design 
on a unit indicates that a stream 
will contribute heavily to BOD, 
it’s a simple matter to evaluate 
this contribution at $25/lb. and 
install the cheapest facilities to 
lower BOD to an acceptable level. 

Grading system has also been 
useful in showing the upward 
trend of refinery effluent quality 
since the beginning of the pro- 
gram. Humble has charted the 
arbitrary average of all nine 
qualities in the grading system 
and, in important cases, has 
charted individual qualities. 
>Some Shortcomings—While 
pleased with its long-range sys- 
tem, Humble recognizes scme 
shortcomings. 

System doesn’t give the best 
indication of the percent time 
that a quality is actually within 
the goal. This would require 
more tabulations and calculat- 


ing; Humble has no plans to re- 
calculate data at this time. 

Too, system doesn’t account 
for items known to contribute 
to toxicity of over-all pollution. 
These items, which include toxic 
materials, are now evaluated 
separately. But they could be in- 
cluded in the system without 
much trouble. 


Acid-Gas Removal Process 
Crosses Atlantic to U. S. 


Giammarco-Vetrocoke process 
for removing acid gases from 
synthesis or natural gas is now 
available in U. S. through Fluor 
Corp. and other engineering and 
construction companies. Process 
is operating in several European 
countries, and already at least 
one U. S. plant is under construc- 
tion to remove CO. and H.S from 
high-pressure natural gas. 

G-V route can remove CO, and 
H.S separately or in the same 
plant. Sodium and potassium car- 
bonate solutions containing tri- 
and pentavalent arsenic are used 
to remove H,S and, under proper 
conditions, can be selective for 
H,S in the presence of CO,. Typi- 
cal inorganic additives for CO, 
removal are arsenic oxide, sele- 
nious and tellurous acids. Addi- 
tives sharply increase rate of ab- 
sorption and desorption of CO.. 

New process claims better 
performance over conventional 
monoethanolamine (MEA) or 
carbonate removal processes be- 
cause of amine losses in the for- 
mer case and, in both cases, be- 
cause activated solution can be 
regenerated with much less 
steam consumption. (Too, in 
G-V process, air can be used to 
regenerate instead of steam.) 
Another advantage is noncorro- 
sive nature of G-V_ treating 
solution. 

In comparing economics of 
different processes, Fluor con- 
siders a natural gas stream of 90 
million cfd. at 1,000 psig. and 100 
F. containing 28% by volume of 
CO, and 2 grains/100 scf. of 
H.S. Treating costs (per Mscf. 
of gas treated) are: for G-V— 
4.1¢ (with air regeneration), 
4.8¢ (with steam regeneration) ; 
potassium carbonate — 8.2¢; 
aqueous MEA—10.1¢. 
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NEWS BRIEFS 


Cryogenic fluids: Linde Co. has 
now advanced the date for 
startup of its liquid hydrogen 
plant at Torrance, Calif. Plant, 
with capacity “in excess” of 
10,000 Ib./day liquid hydrogen 
(95% para-hydrogen), is now 
scheduled for completion in 
about one year. Raw material 
is to be impure hydrogen from 
Union Carbide Olefins’ facility 
at Torrance. Linde’s 300-ton/ 
day liquid oxygen and nitrogen 
plant at Pittsburg, Calif., came 
on stream last month, nearly a 
month ahead of schedule. 


Spliceless hose: Goodyear Tire 
& Rubber Co. has developed 
a new process to build large- 
diameter hose without splices. 
First project was 4-in.-dia. 
hose produced in  500-ft. 
lengths to transport military 
fuels. New process is a 
closely guarded secret; but 
it’s known that hose liner is 
wrapped and sealed on a man- 
drel wrapped with reinforc- 
ing cord, bagged and cured 
in a continuous cycle. 


In-pile test loop: Lummus Co. 
Engineering Development Cen- 
ter at Newark, N. J., recently 
completed assembly, test oper- 
ation and dismantling of a 
j-in.-dia. in-pile test loop for 
Westinghouse Electric Corp. 
Loop was built for experiments 
with irradiation of fuel-ele- 
ment and control-rod designs 
for reactor to be installed by 
Yankee Atomic Electric Co. at 
Rowe, Mass. 


Solid propellant: Chromalloy 
has developed a new solid com- 
posite propellant with “signifi- 
cantly improved” properties 
over previously known com- 
posite propellants. Chief ad- 
vantage is a lower “tempera- 
ture coefficient” which reduces 
variation in performance. 


Thin aluminum: Soviet news 
Agency Tass reports that a 
new 20-roller facility at alumi- 
num plant at Starokramatorsk, 
Ukraine, will produce alumi- 
num sheets of uniform 3- 
micron thickness. Thickness 
will be checked and controlled 
by use of radioisotopes. 





... now combined ... two great names 
in filters . . . producing better equip- 
ment for solving filtration problems 


FASTER... MORE EFFICIENTLY... \——_——aae <7. iniice ia 


Sizes: 90 to 1000 sq, ft. (units up to 3500 sq. custom engineeré@.) 


... example 


batch filter 


A 40 sq. ft. Process Model HB Filter 
clocked 134 hrs. in filtering a 2500 gallon batch— 
actually doing the jeb in less time than a 160 
sq. ft. plate and frame filter. Residue remaining 
in the tank at the end of the regular filtration 
cycle was blown through the recovery leaf in five 
minutes. 


Cake discharge took 8 minutes. 


dependability counts 


PROCESS FILTERS DIVISION 
laboratory and plant are now part of the 
original Bowser, Inc. facilities pictured at 
right. You can rely on PROCESS 
FILTERS’ product and service! 





MORE FACTS? 


Process Filters makes available Write for one or 
: ‘ all data folders: 
pilot plant test filters which de- 


: “Batch Recovery’; 
termine answers to new or unusual 


“High Solids 


filtration problems. “ 
Removal”; or 





“Polish Filter’’. 








VERTICAL LEAF FILTERS VERTICAL BATCH FILTERS F: ss “4 
PROCESS FILTERS “3K6TINS biv., BowseR, INC. ay 


FORT WAYNE, INDIANA 


CHEMICAL ENGINEERING—J]une 29, 1959 








‘RE VELOP ti PMENTS ee 


CHEMICAL ECONOMICS tomo... canvos 











Who’s Who Among the Free World’s Chemical Giants 


Du Pont (U. S.) 


Imperial Chemical Industries (Gr. Br.)....... 


Union Carbide (U. S.) 


Farbenfabriken Bayer (W. Ger.).. . . 
Badische Anilin & Soda Fabrik (W. Ger.).. 
Farhwerke Hoechst (W. Ger.)....... 


Montecatini (italy)... .. . 
Rohm & Haas (U. S.) 


Canadian Industries (Canada)......... 
Chemische Werke Huels (W. Ger.). . 


Sumitomo Chemical (Japan) 
Du Pont of Canada (Canada) 


Mitsubishi Chemical Industries (Japan). 


Toyo Koatsu (Japan) 


Total Sales 
1957 1958 


Million Dollars 


Export Sales 
1957 195 


Capital Spending 
1957 1958 





1,964 
1,300 
1,395 
44] 
430 
42] 
244 
174 
143 
125 
80 
73 
50 
54 


1,825 
1,300 
1,296 


*Chem, Eng. estimate; N.A., not available 


163 161 
215 207 


220 231 


142 126 
98 91 191 144 
183 200 107 70 
161 170 54 60 
136 140 N.A. 57 
70 - 21 36 
21 2° 35 13 
N.A. N.A. 16 12 
44 48 
12 12 
N.A. N.A. 
N.A. N.A. 
17 


Foreign Firms Cut U.S. Chemical Lead 


Lifted from war’s prostration by 


such great names as Bayer, ICI and Montecatini, 


overseas chemical industry bids for world markets. 


Richard P. Windisch, W. E. Burnet & Co., New York, N. Y. 


During World War II, chemi- 
cal production in the United 
States shot ahead of that in most 
other countries because of its 
vital role in conducting the war, 
and because this country had 
an abundant supply of low cost 
capital and raw materials with 
which to exploit new products 
and processes as fast as they 
were discovered. 

At the same time many for- 


eign nations competing in the 
export field were handicapped 
by heavy war destruction and 
lack of capital and materials. 
>» The Party’s Over—These ad- 
vantages, only temporary at 
best, have been largely dissi- 
pated. Figures published late 
last year show that total chemi- 
cal production in the 16 na- 
tions of OEEC (Organization 
for European Economic Coop- 


eration) increased 10% in 1957 
vs. 3.5% in the U.S. Add to 
this an increase of 6% in the 
first half of 1958 compared to 
a decline of 9.2% in U.S. chemi- 
cal output. 

Many foreign chemical com- 
panies are now in a better posi- 
tion to meet the heavy capital 
demands of the industry, and 
are in an active period of 
growth. Through affiliations— 
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WILLIAMS 
ROLLER 
MILLS 





EXCLUSIVE GEARLESS AND SPUR GEAR DRIVES 


Another Williams advancement! Cutaway shows Type 
D Mill with Spinner Air Separator with spur gear and 
pinion drive used on Standard and larger models. 
Smaller sizes have simple gearless V-belt drive. which 
is easier to maintain than beyel gear drive—cuts 
labor and downtime. 


Bearing alignment of central shaft is simplified with 
only 2 bearings, the bottom one carrying thrust as 
well as radical load. 


NOTE FLOW OF MATERIAL being ground by rolls 
rotating against bull ring, then air-swept to separator 
which discharges finished product while returning 
coarse tailings for regrinding. 








From raw material to finished product—com- 
pletely automatic grinding, blending and pre- 
cision classifying to 20 mesh or micron size! 


Self-adjusting feed rate .. . instant adjustment 
for sizing, even while mill is in motion... 
continuous automatic take-up to compensate 
for wear... constant rising air current to pre- 
vent build-up of fines and inefficient operation 
.. automatically controlled hot-air drying dur- 
ing grinding of moisture-carrying materials. . . 
all are features of Williams Roller Mills that 
virtually guarantee increased output, surprising 
cost reductions and exceptionally high uniform 
quality. Get all the facts immediately. . . Write 
today for catalog. WILLIAMS PATENT CRUSHER & PULVERIZER CO. 








2706 N. 9th St. St. Lovis 6, Mo. 


h EE ket 
a = = se = 
Hammer Mills Helix-Seal Alt Vibrating Feeders Impactors 
t 
mills Separators Screens Oldest and Lorgest Manvfacturers of Hammer Mills in the World 
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and the willingness of com- 
panies to sell and _ license 
their know-how abroad—certain 
overseas chemical companies 
are in a position to profit from 
the great technical progress 
which was so expensively de- 
veloped in the U.S. through the 
heavy research and develop- 
ment outlays of the last two 
decades. 


Great Britain 


ICI, No. 2 in world chemi- 
cals, accounts for one-third 
of the U.K.’s share. 


The chemical industry is the 
frontrunner among major Brit- 
ish industries for modernity of 
plant. Nearly $2 billion was in- 
vested between 1948 and 1957. 
The petrochemicals segment, 
Europe’s biggest, has laid out 
$196 million since the war, will 
spend almost as much _ in 
1958-60 (see table, this page). 

Since 1948, chemical output 
has doubled (vs. a 40% increase 
for ail British industry). Plas- 
tics output has trebled. Phar- 
maceutical production has dou- 
bled. 
> Four Into One—In 1926, four 
great British chemical com- 
panies, each dominant in its 
particular field, were consoli- 
dated into one gigantic unit 
known as Imperial Chemical In- 
dustries, Ltd. These companies 
were British Dyestuffs, United 
Alkali, Brunner Mond (soda 
ash, ammonia) and Nobel In- 
dustries (explosives, cellulose). 

This combination — far 
broader in scope than anything 


in this country at that time— 
became a trust with government 
blessing. It was similar to those 
evolving contemporaneously in 
Germany, Italy, France, Bel- 
gium and Czechoslovakia. 

Today ICI operates over 100 
works in the United Kingdom, 
makes 12,000 different products 
and employs 116,000. It is re- 
puted to be the largest manu- 
facturing corporation in Eng- 
land and accounts for one-third 
of Britain’s chemical sales. 
> Global Interests—ICI is also 
one of Britain’s largest expor- 
ters and sells just over a quar- 
ter of its production overseas 
in 42 countries. Besides hav- 
ing large subsidiaries in Aus- 
tralia, Canada and South Af- 
rica, it also manufactures in 
Argentina, Austria, Brazil, Chile, 
France, Germany, India, Ireland, 
Kenya, New Zealand, Pakistan, 
Spain and the U.S. 

With sales of $1.3 billion 
(almost all chemically proc- 
essed), ICI probably ranks next 
to Du Pont as the second larg- 
est chemical producer in the 
world. 

ICI has been a pioneer in de- 
veloping polyethylene, polyester 
fibers and several well-known 
pesticides such as 2,4-D and 
benzene’ hexachloride. Since 
1946 it has built a large petro- 
chemical plant near Billingham 
on the River Tees, and has just 
announced a major new petro- 
chemical complex on the River 
Severn which will cost $280 
million over ten years.: 

ICI is prominent in the pro- 
duction of plastics, paints and 
fertilizers. It also has a strong 
interest in new metals, like 


Overseas Capital Spending: A Petrochemical Explosion 


(Million Dollars) 
1957-59 


beryllium, and_ organosilicon 
compounds. Recently, ICI’s ef- 
forts have been turned to phar- 
maceuticals and photographic 
products (Ilford), which so far 
have not been prominent in its 
growth. 

ICI has a high-purity silicon 

plant operating now, an acrylo- 
trile plant under way (Britain’s 
first) and a polypropylene plant 
in the planning stage. 
» Whiskey and Chemicals—An- 
other prominent factor in Brit- 
ain’s chemical business is Dis- 
tillers, Ltd. (world famous for 
producing two-thirds of Eng- 
land’s whiskey and gin). In the 
last two decades Distillers has 
become the producer of 90% of 
England’s calcium carbide, a 
large portion of her organic sol- 
vents, antibiotics, plastics—and 
sole producer of magnesium 
metal. 

Distillers has a strong posi- 
tion in petrochemicals, through 
subsidiaries, and has a tieup, 
through working agreements 
and subsidiaries, with Mon- 
santo, Oronite (Standard of 
Calif.), Dow, Hercules Powder, 
Shawinigan, Commercial Sol- 
vents and Courtaulds. Together 
with Monsanto, Distillers is 
building a large chemical plant 
adjoining British Petroleum’s 
new refinery. 
> Feedstock Flood—Britain is 
already the world’s second big- 
gest petrochemical producer— 
and her opportunities are tre- 
mendous. As_ petroleum sup- 
plants coal as fuel, great quan- 
tities of low-cost refinery gas 
will become available. 

Present refinery capacity for 
crude oil is about 600,000 bbl./ 
day. A second major expansion, 
already under way, will bring 
this capacity up to over 900,000 
bbl./day. 

Esso and Shell have an- 
nounced plans to build their 
own chemical plants adjoining 
their refineries. 


Through 1956 


Britain. . 170 144 .. 214 
France 50 240 . aa 
West Germany 128 150 278 
Japan 31 162 193 
Italy. . 5] 100 151 
Holland 13 10 , 3 
Belgium. 6 17 23 


Through 1959 





Italy 


Montecatini: Synonym for 
Italian chemicals and 
world-famous technology. 


Montecatini directly accounts 
for much of Italy’s chemical 
production. (It figures in a 





Total ash 823 
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Milestones in Hydride Chemistry... 


N()\W-PELLETIZED BOROHYDRIDES| 


For continuous fixed-bed, in-stream 
carbonyl group and peroxide reductions 


High purity MHI sodium borohydride and MHI potassium boro- 


hydride are now available in smooth, cornerless pellets. 
Simplifying handling and eliminating dust, the new pelleted 
borohydrides open applications in fixed-bed purification to 
remove carbonyl or peroxides from gaseous or liquid olefins, 
diolefins, alcohols and glycols, amines and aminoalcohols, ethers 
and polyethers, acrylonitrile and chlorinated hydrocarbons. 


Sizes of the new pellets are 10/32” and 24/32” in diameter. 
Bulk density averages five pounds to the gallon. The pellets are 


hard and resist crushing or dusting. Further information and 
technical service is yours without obligation. Write, wire, or 
phone today! 


New, too! NaBH,-SWS Write for com- 
plete details concerning MHI Sodium Borohydride SWS — 
the new stabilized water solution form that cuts the 
price of NaBH, more than in half! 


CHEMICAL HYDRIDE DIVISION 


Metal Hydrides Incorporated 


PIONEERS IN HYDRIDE CHEMISTRY 
629 CONGRESS STREET, BEVERLY, MASSACHUSETTS 
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even larger percentage through 
subsidiaries.) The company 
controls 174 plants and mines 
(56 outside Italy), and employs 
60,000. 

Montecatini’s large hydro- 
electric plants, located in the 
Southern Alps, account for 8% 
of Italy’s entire power produc- 
tion. Montecatini, it’s reported, 
is, through its subsidiaries, the 
largest producer of power for 
internal consumption in all of 
Europe. Some of this power is 
used in its aluminum plants, 
nonferrous metal smelters and 
marble quarries. 

This company’s production 
also covers almost all branches 
of the chemical industry, from 
fertilizers to pharmaceuticals, 
including plastics, fibers, dyes, 
paints and explosives. Monte- 
catini takes a leading role in 
Italy’s oil exploration, produces 
one-half her aluminum and, 
with FIAT, will build Italy’s 
first atomic energy plant. 

At Brindisi, Montecatini is 
building a $90-million chemical 
complex to process 1 million 
tons/yr. of liquid hydrocarbons 
into a wide range of deriva- 
tives. 
> Far-Flung Know-How—Mon- 
tecatini is a leader in research 
and engineering (ten centers) 
with credit for developing proc- 
esses for making fertilizers 
(urea) and plastics, for which 
it receives royalties from users 
around the world. 

Montecatini’s recent develop- 
ment of catalysts for controlling 
stereospecific polymerization of 
plastics has fundamental sig- 
nificance. Its ammonia process 
is also world famous, being used 
by 60 companies in 24 countries. 

A new formaldehyde process 
has just been announced, and 
work on a new synthetic rubber 
called PEP is very promis- 
ing. Montecatini’s PEP is a 
polyethylene-polypropylene co- 
polymer whose raw materials 
cost one-third as much as those 
for SBR rubber. 
> Watch Edison Although 
Montecatini is the synonym for 
Italian chemicals, another name 
may soon be added—Societa 
Edison, Italy’s largest private 
concern, which in the last 
couple of years has become the 
country’s second most import- 
ant chemical complex. 


60 


Much of this growth is with 
American aid—from Monsanto, 
Union Carbide and now from 
Chemstrand. Edison and Car- 
bide, going 50-50, have formed 
Societa Celene, which has begun 
producing high pressure poly- 
ethylene at Mantua under Car- 
bide license and which will 
build an ethylene-oxide deriva- 
tives plant in 1960. 

And Chemstrand has joined 
with Societa Edison and I. C. 
P.M. (Industrie Chimobe Porto 
Marghera, Europe’s biggest hy- 
drofluoric acid maker) to form 
Aosa, a company to manufac- 
ture Chemstrand’s acrylic fiber. 

Most important chemical 
company in the complex Edison 
holding group is Sicedison, a 
joint venture with Monsanto. 
Sicedison is in charge of a new 
Matua petrochemical facility, a 
vinyl and polystyrene plastics 
operation at Port Marghera, 
and a plant currently being set 
up at Priolo, Sicily, to make pot- 
ash and phosphate fertilizers. 

Italy’s biggest drug firm, So- 
cieta Lepetit, just started up a 
$2-million pharmaceutical firm 
in Mexico City, said to be the 
largest in Central America. 

Italy stands at the gateway of 
some of Europe’s lowest cost 
petroleum sources and has a 
well-located natural gas produc- 
tion of its own. With its abun- 
dant water, labor supplies and 
good harbors, Italy is in an ideal 
position to develop a low-cost 
petrochemical industry. 


The Big Three—Badische, 
Bayer and Hoechst—still 
rule a complicated roost. 


The German chemical indus- 
try presents a highly complex 
corporate picture. Affiliates, 
subsidiaries and associates are 
legion. 

Here we also find the most 
highly developed and _inte- 
grated production setup any- 
where in Europe since there has 
been much less intercompany 
selling (only 20%) than in the 
U.S. This is fostered by a turn- 
over tax from which other Eu- 
ropean countries also suffer. 
>From Coal to Oil—German 
chemical industry has been 


based primarily on the nation’s 
rich coal and saline deposits. 
However, West German postwar 
expansion — $4 billion since 
war’s end to 1957—so far in- 
volves $190 million for new 
petrochemical plants, with $100 
million more planned. (This is 
exclusive of the cost of con- 
verting old coal-based plants to 
a petroleum feed.) 

West Germany’s oil refining 
capacity of 300,000 bbl./day is 
to be expanded to 600,000 bbl./ 
day by 1961 and probably a mil- 
lion bbl./day by 1965. 

During the period between 
the two world wars, the major 
proportion of German chemical 
production wound up in the 
great I. G. Farben Industries. 
At the beginning of World War 
II, I. G. Farben was unquestion- 
ably the largest chemical com- 
pany in the world, with sales 
estimated at $660 million—com- 
pared with Du Pont’s $346 mil- 
lion in 1940. 
>» Big Three—One of the condi- 
tions of the peace treaty was 
that German cartels be aban- 
doned and a state of free com- 
petition restored. The main 
portion of I. G. Farben’s op- 
erations located in West Ger- 
many went to three successor 
companies known as_ Far- 
benfabriken Bayer, Farbwerke 
Hoechst and Badische Anilin & 
Soda Fabrik, and their affiliated 
companies and subsidiaries. 

This triumvirate is estimated 
to own 36% of the former Far- 
ben assets. Another 36% was 
in the Soviet zone, and the bal- 
ance was lost abroad. 

Each of the Big Three is 
highly interested in dyestuffs 
and, due to the national scar- 
city of wood and metals, in 
plastics. However, each fea- 
tures different types. 

Bayer also features pho- 
tographic products (Agfa), 
pharmaceuticals and pigments. 
Hoechst has pharmaceuticals, 
industrial gases, phosphorus 
and fluorine chemicals, cyana- 
mide, synthetic fibers and films. 
And BASF concentrates on 
calcium carbide, synthetic de- 
tergents and high pressure 
syntheses (ammonia, acetylene). 
> Joint Ventures—Bayer has a 
joint subsidiary in the U.S. 
with Monsanto (Mobay), Ba- 
dische with Dow, and Hoechst 
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Now you can predict service life because Byers PVC Pipe Engineering brings a factual approach to piping system design 


FACT: Byers PVC Pipe 


performance data 
is available on corrosion 
resistance, allowable stress, 


temperature, pressure, 
impact, vibration, etc., etc. 


A testing program of major proportions gives substance 
to Byers PVC Pipe performance data. The facilities, 
techniques and extrapolation brought into play assure 
our customers predictable service life. 
There are no wild claims in the Byers camp. Just facts. 
Many and various tests have revealed the potential for 
our pipe. Our recommendations are necessarily conserva- 
tive. We know what our pipe can do, and would like you 
to share our confidence. 
Since each manufacturer’s PVC pipe has its own unique 
properties, compilation of test data is a must. An evalua- 
tion of our PVC pipe performance data will save you , 
installation and maintenance dollars. Call a Byers field ing nipedery pepe sere Dearne arse pee 
representative for details. A. M. Byers Company, Clark term pressure data. General Tire and Rubber 


oe a4 . * Company's Bolta Products Division in Lawrence, 
Building, Pittsburgh 22, Pennsylvania. Massachusetts is the site of the laboratory. 


(8 BYERS PVC PIPE 


Write our Engineering 
Service Department for 
copy of this new 32- 
page illustrated cata- 
iog on Byers PVC Pipe. 





CuEeMICAL ENGINEERING—June 29, 1959 





ECONOMICS 


with Hercules. In the six-year 
period since their segregation 
in 1953, aggregate sales of the 
Big Three have increased from 
$150 million to $1,288 million 
in 1957. Each company now 
sells about 11% of West Ger- 
many’s chemicals. 

Bayer and Hoechst are push- 
ing plans for joint plant ven- 
ture (Colour-Chem., Ltd) to 
manufacture pigments near 
Bombay. Badische is joining 
other German firms (Uhde and 
CITRA) to build final unit of 
the nitrogen fertilizer plant at 
Aswan, Egypt. 

The Farben successors have 
ancestries going back to early 
coal-tar days; each was a siz- 
able company at the turn of the 
century. Each also has a record 
of outstanding contributions to 
world chemistry, besides those 
in the dyestuffs field: Bayer, 
with aspirin, titanium dioxide, 
organic insecticides and isocy- 
anates; Hoechst, with serums, 
vaccines and hormones; and 
Badische, with synthetic indigo, 
contact sulfuric acid, nitrogen 
fixation and acetylene chem- 
icals. 
>» Huels Is Hot—While the Big 
Three—Badische, Hoechst and 
Bayer—have moved forward in 
solid, reliable fashion, fourth- 
ranking Chemische Werke Huels 
has been coming fast. It dou- 
bled sales from 1941 te 1957 
$60 million to $125 million. 

Between 1951 and 1957, Huels 
invested $87 million, three times 
its basic capital, to build two 
plants to produce detergent raw 
materials, a chlorinated hydro- 
carbon plant, an acrylonitrile 
plant, ethylene oxide plant and 
a unit for reprocessing waste 
sulfuric acid. 

To cap it all off, Huels went 
50-50 with the Big Three in 
establishing last year a mar- 
vel of  synthetic-rubber-pro- 
ducing automation at Buna- 
werke Huels. 


Close-mouthed, nationalis- 
tic, French chemical indus- 
try has many fine cooks. 


France has 12 chemical com- 
panies, each of which manu- 
factures over $25-million of 
chemicals a year. Outstanding 


among the firms are Rhone- 
Poulenc, Etablissements Kuhl- 
mann, Saint Gobain and Pech- 
iney. 

The first of these, Rhone- 
Poulenc, has sales of over $100 
million, largely in pharmaceu- 
ticals, cosmetics, fine organics, 
solvents and plastics. Kuhl- 
mann, established in 1825, has 
ancient coal-tar ancestry and 
seems very alert in rotating its 
activities toward the new petro- 
chemicals and their integra- 
tion products, and is also a 
large producer of fertilizer and 
calcium carbide. 

Pechiney’s sales are almost 
half in aluminum. Besides be- 
ing identified with the develop- 
ment of France’s bauxite de- 
posits, it will have a prominent 
position in colonial develop- 
ment along this line. 

Pechiney is also France’s 
leading electrochemical pro- 
ducer, particularly in chlorine, 
caustic and calcium carbide. 
Like other chlorine producers, 
it has ventured into plastics. 
>From Glass to Chemicals— 
Saint Gobain (founded by Louis 
XIV in 1665 to break the Vene- 
tian glass monopoly) is still 
France’s biggest name in glass. 
As early as 1806 the company 
began to make its own soda 
ash. This, in turn, led to sul- 
furic acid. As a result, the com- 
pany has become one of the 
leading producers of _ plant 
foods, particularly phosphates 
and nitrogen. 

Saint Gobain’s interests in al- 
kalis naturally led the company 
into chlorine and eventually 
into a line of plastics. This, in 
turn, led to petrochemicals, in 
which the company has a joint 
operation with Shell. And 
Saint Gobain’s glass interests 
have carried it into silicones. 

All four of these French com- 
panies have widespread inter- 
national interests in foreign 
manufacturing plants, and re- 
ceive payments for the rights to 
manufacture under their pat- 
ents. 

French chemical production 
rose about 15% in 1958, with 
an expansion of 40% expected 
by 1961. Plastics production 
targets for 1961 are five times 
the 1958 level. Four new poly- 
ethvlene plants are under way 
right now. 
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> Butyl Rubber, Too—Five big 
chemical producers, three rub- 
ber manufacturers and two oil 
companies have joined forces 
to build in France the first 
butyl rubber plant outside the 
North American continent. Ca- 
pacity of this plant—50,000 
tons/yr.—will make France an 
exporter of butyl rubber. 

Estimated petrochemical ex- 
pansion in France between 
1957 and 1959 will be the great- 
est in all West Europe (see 
chart, p. 58)—sufficient to bring 
her capacity somewhat in line 
with that of Britain and West 
Germany. 


Salt deposits, tidewater ge- 
ography draw record out- 
lays of chemical capital. 


Due to the discovery of new 
salt deposits, Holland may be- 
come one of Europe’s major 
chlorine producers. Her posi- 
tion at the mouth of the Rhine 
augurs well for the develop- 
ment of a chemical industry 
adjoining the large oil refineries 
now there and under construc- 
tion. 

Unfortunately, the Dutch 
government has aggressively 
entered the field on-its own ac- 
count, which is ndt propitious 
to private investment. Free en- 
terprise, except for Royal Dutch 
Shell, Unilever; and the large 
synthetic fiber/combine, AKU, 
is represented in the chemical 
processing field by some 500 
small companies. 
> Chemical Drive — Neverthe- 
less, for the first time in Dutch 
history, investments by the 
chemical industry have ousted 
those of the metal industry from 
first place—380 million guilders 
vs. 338 million guilders in 1958, 
or 32% of total industrial in- 
vestment. 

Chemical production rose 
nearly 8% in 1957 over 1956, 
largely due to expansion and 
establishment of big new chemi- 
cal centers like the ones at Per- 
nis (Royal Dutch Shell) and 
Delfzigl (Royal Netherlands 
Salt and Soda Industry). 

Rapidly expanding, too, are 
State Mines’ chemical plants, 
Ketjen Sulfuric Acid & Cata- 
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Add Life to Your Lines 


with Rockwood Cold Forged STEEL UNIONS 








Longer service life under severe line con- 
ditions is only one of many extra-perform- 
ance features you get with Rockwood 
Unions. Stronger and tougher, they’re 
built to take it under shock, constant vibra- 
tion, expansion, and rough handling with 
wrenches. What’s more, they are 100% in- 
hibited against corrosion (threads are 
Rockwoodized — seats made of non-cor- 
rosive materials). Exclusive choice of 4 
different seats to cover all your piping 
needs... 1. Silicon Bronze 2. Stainless 


ROCKWOOD DUALSTEEL UNION 
Solid constructed union of special alloy steel. Eliminates the 
galling usually inherent in solid steel constructed unions. 


Steel 3. Moly Steel 4. Moly to Silicon 
Bronze. Be sure right down the line—with 


Resists severe mechanical abuse. Gives maximum protec- 
tion against corrosion. 


Rockwood Unions. Send coupon today. 











ROCKWOOD 
“TRI-LUG” UNION 
Has special alloy nut with speed threads 
,.. one of three lugs is always in position 
to make union up or break apart fast, 
even in tight spots. 





ROCKWOOD 
SOCKET WELD UNION 
2 Moly Steel seats with Hardness Differ- 
ential . . . specially reamed for socket 
welding. Sizes 4” to 2” inclusive. Meets 
A.S.A. specifications. 


COLOR-CODING MAKES IDENTIFICATION 
FAST AND POSITIVE! 


GRAY NUT — Type 601 with 
Silicon Bronze Seats. 


OLIVE DRAB NUT — Type 603 
with Moly Steel Seats. 








BLACK NUT Type 602 with 
Stainless Steel Seats. 





GRAY NUT — Type 604 with 
Moly to Silicon Bronze Seats. 


ROCKWOOD SPRINKLER COMPANY 


Distributors in all principal industrial areas 
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ROCKWOOD “BALANCED DESIGN” 
gives all three parts of union equal 
strength for greater resistance to tough 
working conditions. Complete _ inter- 
changeability of parts permits quick 
economical replacement. 


ROCKWOOD SPRINKLER COMPANY 
760 Harlow Street 
Worcester 5, Massachusetts 


Please send me more information on 
Rockwood Unions. 
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lysts and pharmaceutical firms 
like Organon and Philips Rox- 
ane. 

Recent announcements show 
Royal Sulphuric Acid Works 
setting up a carbon black plant 
(Ketjen Carbon, Ltd.) based on 
patents and know-how licensed 
from Godfrey Cabot. And the 
Dutch firm of Albatros Super- 
fosfaatfabrieken will build, to- 
gether with Cyprus Mines of 
Los Angeles, “one of the largest 
sulfuric acid plants in the 
world,” at Pernis, near Rotter- 
dam. 


Home of coke ovens and the 

Solvay empire, Belgium 

leans to heavy basics. 
Belgium 

Belgium’s chemical efforts 

run largely to heavy basics, 
with a line of coal tar products 
flowing from her coke ovens. 
The original Solvay process 
(1863)—still the standard 
method for making soda ash 
—came from a Belgian, Ernest 
Solvay. Until his patents ran 
out, Solvay made alliances with 
most of the big alkali makers 
and users around the world, in- 
cluding Allied Chemical, Wy- 
andotte and Owens-Illinois in 
the U.S. 
P Accent on Coke Chemicals— 
Belgium’s production of ammo- 
nia from coal naturally brought 
her into nitrogen fixation when 
this technique was mastered, 
so that today she is one of Eu- 
rope’s leading exporters of ni- 
trogen and phosphate fertiliz- 
ers. 

Like so many other European 
countries, Belgium also has a 
dominating broad-based chemi- 
cal company known as Union 
Chemique Belge. She is also the 
home of the large photographic 
materials producer, Gevaert, 
whose products are widely ex- 
ported. 

Another Belgian firm, Petro- 
chim, is undertaking, together 
with Union Carbide, a 30-mil- 
lion-lb./yr. polyethylene project 
which will be operating by 
1960 near Antwerp. 

Belgium lies in the middle of 
a consumer market. Over 165 
million people are said to live 
within 300 miles of Antwerp. 


Short of raw _ materials, 

Switzerland relies on fi- 

nesse with fine chemicals. 
Switzerland 

Switzerland, because of a 
lack of raw materials, has not 
developed a heavy chemical in- 
dustry. However, it is the home 
of four old fine chemical com- 
panies which are world re- 
nowned for their dyes and 
drugs: Ciba, Geigy, Hoffman- 
LaRoche and Sandoz. 

Ciba, the largest of these, has 
an international ethical drug 
business, besides being very 
strong in textile accessories 
and premium plastics. It was 
the developer of reserpine, our 
first blood pressure regulant, 
and has a leading position in 
epoxy resins and adhesives. 

Ciba operates two large 
plants in New Jersey to supply 
the American market. 
> Long History—Geigy is prob- 
ably the oidest single chemical 
company of record. Its lineage 
dates back to 1785, when its 
founders were chemical dealers. 
It, too, has been intimately tied 
up with the textile trade of 
Western Europe. 

Geigy is also prominent in 
pesticides, which are frequently 
very complex chemicals akin to 
drugs and dyes. Geigy claims 
the first discovery and develop- 
ment of DDT without which our 
last world war would have been 
an even more horrible story. 


Coupling aggressiveness 

and licensed know-how, Ja- 

pan builds chemical power. 
Japan 

Japan is very actively build- 
ing a chemical industry strong- 
ly emphasizing petrochemicals. 
Nearly a billion dollars was 
spent on chemical expansion 
and modernization between 
1951-1958. Only power and steel 
industries significantly = ex- 
ceeded this rate. 

Nearly 20% of this—$193 
million—went into petrochemi- 
cals, to create virtually a new 
industry, nonexistent before the 
war. 

Japan is believed to be the 
world’s second largest producer 
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of synthetic fibers, third largest 
for nitrogen and fourth largest 
for plastics. 

> Help From Abroad—Japanese 
chemical producers solved their 
need for technological help by 
tying up with foreign licensors. 
Mitsui has an agreement with 
Karl Ziegler, Sumitomo with 
ICI. Mitsubishi is in a 50-50 
venture with Monsanto for pro- 
duction of polystyrene and 
polyvinyl chloride film. Showa 
Denko is affiliated with Phillips 
Petroleum, as is Furakawa with 
Standard of Indiana. 

Oronite (Standard of Calif.) 
and Nippon Petrochemicals are 
planning an alkyl benzene plant. 

Sumitomo Chemical may be 
the largest single Japanese 
chemical company. Although 
its sales in yen are equal to 
only $85 million a year, it must 
be remembered that prices in 
Japan are much lower than in 
the U.S. 

Sumitomo, although only 33 
years old, has a line which runs 
from fertilizers and plastics to 
dyestuffs and pharmaceuticals, 
and produces a synthetic fiber 
called Exlan, reported to be the 
most wool-like of its kind. 

Toyo Koatsu is one of the 
world’s largest producers of 
urea and ammonium sulfate, ac- 
counting for 20% of Japan’s 
sulfate output and 35% of her 
urea capacity. 
> Zaibatsu Splinters—As for 
other offshoots of older indus- 
trial empires,* Mitsui Petro- 
chemicals has started up a 
terephthalic acid plant, part of 
a $30-million project for ethy- 
lene oxide-glycol, cumene and 
p-xylene. This year Mitsubishi 
Chemical went into polyethy- 
lene and styrene monomer pro- 
duction. Mitsui Petrochemical 
and Sumitomo Chemical went 
on stream last year to produce 
polyethylene. 

And the so-called Kawasaki 
group—Nippon Geon, Showa 
Chemical, Furukawa Chemical, 
Mitsubishi Oil, Nippon Cata- 
lyzer, Nippon Petrochemical 
and Asahi-Dow Chemical—be- 
gan last month to produce the 
same line of petrochemicals as 
Mitsui and Sumitomo. 
~ * Sumitomo Chemical, Mitsubishi 
Chemical, Mitsui Chemical, etc., are 
splinter groups formed from_ the 
breakup of the colossal pre-war “zai- 


batsu” combines bearing the same 
names. 
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PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 


o in tanks, tank cars, 
a] in underground cable 
oOo in er fusilages, 


You Pay More For 
HEAT-FAG... 


...than for the blower 
that keeps men cool 


When hot, stagnant or fume-filled air dis- 


tresses your men, your production suffers too. 


Give men around furnaces or hot proc- 
esses, or in confined areas, a steady supply 
of fresh, cool air with Coppus Blowers and 
Exhausters and watch their efficiency 


jump to a more profitable level. 


There’s a portable, easily adaptable 
Coppus “Blue Ribbon” product for prac- 


* 


tically any fresh-air requirement. The 
Coppus “Blue Ribbon”’ is the sign of preci- 
sion workmanship and. trouble-free, long- 
lasting operation. Check and mail the cou- 
pon for exact information. Sales offices in 
THOMAS’ REGISTER. Other. “Blue Ribbon’’ 
Products in CHEMICAL ENGINEERING CATA- 
LOG, REFINERY CATALOG, BEST’S SAFETY 
DIRECTORY, MINING CATALOGS. 


OTHER 


COPPUS 


“BLUE RIBBON” 
PRODUCTS 


we 
HORIZONTAL TURBINE 


SS 


FANMIX GAS BURNER 


MAIL THIS COUPON To Coppus Engineering Corp.,227 Park Avenue, Worcester 2, Mass. 
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COOLING: 
o motors, generators, 
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oO wires and sheets. 
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[Dj eround cracking stills. 
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drying of walls, sheets; 
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coating material, 
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DEVELOPMENTS... 


CHEMICAL 


PRODUCTS EDITED BY FRANCES ARNE 














Full-Sized Paper Coater Assumes Role of Lab Tool 


To run experimental tests 
of new paper coating materials 
under highly realistic mill-oper- 
ating conditions, National Starch 
& Chemical Corp. has just in- 
stalled a 45-ft.-long paper coater 
in its Plainfield, N. J., laboratory. 

Basically similar to full-size 
mill equipment, it has a flexibil- 
ity not found in its work-horse 
brothers. It can be set up to do 
all six major types of coating 
and sizing operations: air knife, 
trailing blade, roll, reverse roll, 





size press, and modified size 
press. Rolls for gravure and off- 
set gravure coating will soon be 
added. The machine can run 22- 
in. wide paper roils through its 
various stations at speeds up to 
2,000 ft./min. 

Its primary use will be for de- 
termining the machining charac- 
teristics of starch or synthetic 
resin coatings, both of which 
NS&C supplies to the paper in- 
dustry. — National Starch & 
Chemical Corp., New York. 66A 








Silicone 


Key to new process which 
permits dyeing of glass 
with 14 dye types. 


A new process permits the 
use of 14 different classes of 
dyes on glass cloth. Heretofore, 
glass fabric dyeing has been 


limited to the use of selected 
pigments. 

The new process, called Sil- 
rama, utilizes the tenacious af- 
finity of the new organo-func- 
tional silicones for glass and 
the chemically reactive nature 
of the pendant groups of these 
new chemical molecules. 

The process permits success- 


ful application of such water- 
soluble dyes as vats, vat esters, 
vat acids, acid wools, sulfurs, 
directs, naphthols, direct and 
developed dyes, pre-metallized 
acids and neutrals, and the new 
reactive dyes. 

Preliminary tests of new deep 
shade obtained show marked 
improvement in alternate light 
and wash fastness. Solvent re- 
sistance is an additional advan- 
tage. 

The process is now available 
for licensing.—Union Carbide 
Silicones Div., New York. 66B 


Amino-Silane 


Reacts with both organics 
and inorganics, strongly 
binding them. 


A new amino-functional si- 
lane called Z-6020 contains in 
its molecule primary and sec- 
ondary amine groups which will 
combine with organic materials 
such as phenolic, epoxy or mela- 
mine resins, organic adhesives 
and common dyes. When it is 
dissolved in water, hydroxy! 
groups form on the silicon atom. 
These will attach to inorganic 
materials such as glass, miner- 
als or metals. Most of the appli- 
cations of Z-6020 are based on 
this ability to serve as a bridge 
between organic and inorganic 
materials. 

Addition of Z-6020 to the 
phenolic resin binders for glass 
fibers and mineral wool sig- 
nificantly improves the wet 
strength of the insulation. It 
increases the resiliency of 
bulky, low-density insulation 
products. 


Properties 
Physical form liquid 
Color, max.. brown 
Bise. @ 25 C 5-15 céntistokes 
8.G. @ 25C.. 1.03—1.06 
Refr. Ind. @ 25 C 1.45 
Neut. Equiv.. coe SU 
Solubility . ; In most solvents 
Shelf life >8 mo. 


The new product is said to 
improve the heat resistance of 
pipe and blanket insulation, and 
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Even the finely machined, threaded surfaces of 
tiny screws can be kept free of rust by treating 
them with Sotvay® Sodium Nitrite! 


These screws are identical with one important 
exception. The contents of the right-hand box 
were dipped in a low cost 3 to 5% concentration of 
Sotvay Sodium Nitrite to form an invisible gamma 
oxide protective film that guards metal surfaces 
against corrosion. This easy treatment works 
equally well on big metal parts—iron or steel 
sheets, tubes, bars or semi-finished parts during 


Sodium Nitrite * Calcium Chloride * Chlorine * Caustic Soda * Caustic Potash 
Chloroform © Potassium Carbonate * Sodium Bicarbonate * Methyl Chloride 
Soda Ash * Ammonium Chloride * Methylene Chloride * Monochlorobenzene 
Vinyl Chloride * Para-dichlorobenzene * Ortho-dichlorobenzene * Ammonium 
Bicarbonate * Carbon Tetrachloride * Snowflake® Crystals * Hydrogen Peroxide 
Aluminum Chloride * Cleaning Compounds * Mutual® Chromium Chemicals 


SOLVAY PROCESS DIVISION 


41 Broadway, New York 6, N. Y. 
SOLVAY branch offices and dealers are located in major centers from coast to coast. 
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storage or between processing steps. Spray or dip 
it on, in solution—add it to circulating water sys- 
tems—combine it with phosphates for greater 
moisture resistance. In addition, it is reported to 
suppress degradation in aluminum, tin, monel, 
copper and brass. 


Get the details about the many anti-corrosion 
uses of Sotvay Sodium Nitrite and a test sample... 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N.Y. 


Please send me without cost: 

[1] Test sample of SoLvay Sodium Nitrite 

(1 Booklet—“Sodium Nitrite for Rust and Corrosion 
Prevention” 


Name __ re 
a a 
Company __ 

Phone ___ 


] 7 es A 
City Zone State 











CHEMICALS . . . 


helps extend the temperature 
range over which it can be used. 
Strength of insulation products 
treated with Z-6020 is somewhat 
improved. This may make pos- 
sible a slight reduction in the 
resin content of certain insula- 
tion products——Dow Corning 
Corp., Midland, Mich. 66C 


Magnesium Hydroxide 


High concentration in 
which it’s now available 
brings cost down. 


Magnesium hydroxide, is now 
available in a 60% concentra- 
tion as a result of improvements 
in processing. This is the first 
time a concentration this high, 
of pumpable consistency, has 
been produced commercially. 
Formerly, 52% was the most 
concentrated form. 

Improvements in processing 
center around better stabiliza- 
tion to minimize the settling of 
solids. The result is a fluid, 
stable suspension which lends 
itself to tank-car shipment. 

A chemical intermediate, 
magnesium hydroxide finds its 
primary application as a raw 
material for magnesium base 
pulping in the paper industry, 
including the Magnefite proc- 
ess. 

The net effect of the higher 
concentration material will be 
a lower delivered cost to cus- 
tomers, who will be receiving 
less water and approximately 
25% more usable solids.—Dow 
Chemical Co., Midland, Mich. 

68A 


Polyepoxides 


Exceptional for functional 
purity, increased reactivity, 
and for low cost. 


The first of a new series of 
high purity epoxidized fatty 
esters are being produced by a 
new process allowing up to 96% 
conversion of unsaturated fatty 
esters to epoxides. These prod- 
ucts mark Swift’s entry into the 
plastics field. 

These reactive polyepoxides 


ity and lower cost. The more 
toxic and allergenic amine cur- 
ing agents are not effective 
while it is possible to use di- 
basic acids, anhydrides and 
acid catalysts. 

Epoxol 7-4 is the first and is 
produced from soybean oil. It is 
characterized by a 7% oxirane 
oxygen and 4 epoxide groups per 
molecule. The new process by 
which it is produced minimizes 
the formation of hydroxylated 
and polymeric byproducts. For 
this reason Epoxol 7-4 is low in 
viscosity and is more compati- 
ble with nonpolar resins (par- 
ticularly polyvinyl chloride). 
The reduction of byproduct for- 
mation results in a correspond- 
ing increase in the oxirane oxy- 
gen content giving a product 
with higher functionality. 

The compound will be of in- 
terest to manufacturers of res- 
ins and coatings in which the 
reactivity of the epoxy groups 
with many types of acids can be 
utilized. Combinations with 
many types of resins are pos- 
sible because of the compata- 
bility of these epoxy fatty es- 
ters. In addition, they can be 
of interest as acid acceptors for 
use in corrosion inhibition and 
stabilizing plasticizers for res- 
ins.—Swift & Co., Hammond, 
Ind. 68B 





Newsworthy Chemicals 


BRIEFS 


Polyvinyl chloride and vinyl 
acetate combination called 
Marvinol VR-60 is said to 
have have a softness which 
permits record makers to 
mold exacting reproductions 
of the metal master record. 
The result is high fidelity re- 
production with low back- 
ground noise level. — U.S. 
Rubber Co., New York. 68C 


Liquid spreader-sticker made 
with polyethylene and called 
Plyac is said to give agricul- 
tural pesticide sprays spread- 
ing and sticking properties 
never before possible.—Al- 
lied Chemical Corp., New 
York 6, N. Y. 68D 


Phosphinoborines, a newly-syn- 
thesized molecule described 
as a linear chain of repeat- 
ing, tetracoordinate phos- 
phinoborine units with a 
molecular weight of about 
12,500, may lead to the devel- 
opment of heat stable plastics. 
They are expected to stand 
heats of 750 F.— American 
Potash & Chemical Corp., 
Los Angeles, Calif. 68E 


More dyeable version of Darvan, 
textile fiber prepared from 
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Indusfrial Plastic Fabricators, Inc. reports... 


Complete Boltaron 6200 installation... tanks, hoods, blowers 
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Lottiton 6200 


iS BEST BECAUSE; 
e Protects against m 
iquids in any combinatio 
Resists build-up of. resid 
orrosive fumes and liquids 
Solid Boltaron has nc 
does not require re 





handles chemical & industrial fumes. Can be welded, bolted: 
Non sparking aill al f 
handles fumes and liq 


safely and economically = handles tyres aed quid 


IPF systems fabricated from Boltaron 6200 are being used the nation over by many progressive 
manufacturers to solve numerous industrial problems, especially where corrosive fumes and 
liquids have been extremely costly to handle. Performance proves Boltaron 6200 systems help 


decrease operating costs—increase operating efficiency. 
For further information on performance-proven Boltaron 6200 systems, call or write: 


Industrial Plastic Fabricators, Inc., Endicott Street, Norwood, Mass. 


THE GENERAL TIRE & RUBBER COMPANY = Bolta Products Division * Lawrence, Mass. 
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Water-Based Acrylic Paint, 


Water-based acrylics for out- 
door use over wood, as well as 
masonry, are just now getting 
full commercial endorsement 
from several major paint manu- 
facturers (Chem. Eng., June 1, 
1959, p. 38). But suppliers of 
acrylic vehicles (like Rohm & 
Haas with Rhoplex AC-33) have 
been sold on the idea long 
enough to accumulate some 
solid monuments to the paints’ 
effectiveness. 

The pine clapboard house 
above shows two coats of the 
new paint in very good condition 


Four Years Later 


after a four-year exposure to 
Philadelphia weather. In _ this 
case, very old oil paint on the 
original surface was simply 
brushed down before application 
of the water-based acrylic. But, 
for the present, manufacturers 
of acrylic vehicles and of the 
paints are recommending use of 
linseed oil primers. . 

Some of the paints’ rewards: 
Ease of application; dry-to-touch 
in 30 min.; unmatched resist- 
ance to fading, yellowing, crack- 
ing, and blistering—Rohm & 
Hass Co., Philadelphia. 70A 


it is expected to get its first 
use in garbage cans; as such, 
it has withstood 6-ft. drop- 
ping tests at —10 F.—Union 
Carbide Plastics Co., New 
York, N. Y. 70B 


Catalyst used in selective hy- 
drogenation of acetylene in 
raw ethylene streams, a pro- 
moted cobalt molybdate on an 
improved carrier, is said to 
increase output and reduce 
operating costs. Called G-54, 
it inhibits polymer formation, 
extending cycles between re- 
generations to 30 to 40 wk.— 
Girdler Catalysts, Louisville, 
Ky. 70C 


Ethyl isocyanate and pheny] iso- 
cyanate are now commer- 
cially available from Carwin. 
Shortly, aliphatic diisocyan- 
ates and higher molecular 
weight aliphatic monoisocy- 
anates will also be available. 
—Carwin Co., North Haven, 
Conn. 70D 


Two polystyrenes with superior 
color stability under fluor- 
escent light radiation have 
been announced. Marketed as 
Styron 672 Verelite for mold- 
ing and Styron 673 Verelite 
for extrusion, the products 
are expected to find use in 
diffusers, fixtures and grids. 
—Dow Chemical Co., Mid- 
land, Mich. * TOE 


called Hysol 
2527 provides strength at 
300 F. and above. The 
smooth, thixotropic paste will 
not flow during cure, even 


New adhesive 





when applied to a vertical 





a polymer containing vinyli- 
dene dinitrile (formerly de- 
scribed as a dinitrile, Darvan 
is at present the only mem- 
ber of a new generic class, 
the nytrils, created by the 
FTC’s new fiber labeling act), 
has been developed. While 
pastel and medium shades of 
dyestuffs have been easily 
handled with standard meth- 
ods on Darvan, the fast deep 
shades have required a high 
temperature dyeing which 
has restricted the range of 
colors available. New Darvan 


X-7 can be dyed a wide range 
of colors at boil.—B. F. Good- 
rich Chemical Co., Cleveland, 
68F 


Ohio. 
Linking polyethylene’s 


(unidentified) 
said 


another 
tic is 


exceptional 


materials, greater 
and superior 


cracking. Called 


long- 
chain molecule with that of 
plas- 
to produce a 
new molding compound with 
low-temperature 
qualities, a flex life five times 
longer than existing molding 
rigidity 
resistance to 
DPD-7365, 


surface. It is 100% solids 
and suited for bonding both 
porous and nonporous sur- 
faces.—Houghton Laborator- 
ies Inc., Olean, N. Y. 70F 
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Each dominates its field— 


IT’S THE TEETH THAT MAKE THE BIG DIFFERENCE! 


With the Cowles Dissolver this is because the unique teeth of the patented 
Cowles impeller produce the most efficient mixing and dispersing action 
yet developed. The advanced engineering of the Cowles variable speed 
power transmission system makes it easy to apply the correct speed during 
each mixing phase— provides for positive, automatic delivery of the 
power required at the time required. This assures the operator com- 
trol in all dispersing stages, whether viscosities are greatest at start, mid- 
point or finish. These exclusive advantages are some of the reasons why 
Cowles Dissolvers can handle larger batches of most difficult materials in 
less time than any other equipment. 

Imitated but never equalled, Cowles Dissolvers are most in demand for 
high speed mixing, ultimate dispersion, dissolving, emulsifying and deag- 
glomerating in processing solid-liquid, liquid-liquid and gas-liquid mate- 
rials. Production rates are up to 20 times faster than ordinary equipment. 
Viscosities in excess of 50,000 centipoises are easily handled. There is no 
surge or splash. You’ll save an operators’ cleanup time...the self-cleaning 
impeller won’t clog. 

Cowles engineers will assist you in adapting the Cowles to your mate- 
rials, processes and present equipment. They can help solve your processing 
problems economically. 

Let us prove it in your plant...at our risk. 


Write today for complete information and catalog. 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Road, Los Angeles , California 


Waa elitys 


Representatives in principal cities * Convenient lease and time payment plans. 
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SEE HOW THE COWLES IS.SOLVING THESE PROBLEMS: 
(Cases from Cowles APPLICATIONS ENGINEERING files) 


Paraffin wax time cut 50% 
The desirable polyethylene 
blends, with the tough bright 
coating, are now made in 
Cowles under-drive 100-500 gal. 
tank models with heated jacket 
and manhole opening in the 
top. Batches completed in less 
than half previous time. 


Powdered lead mixed 

70 lbs. per gal.! 

Powdered metallic lead is be- 
ing thoroughly dispersed in 
batches of 700 lbs. to 10 gals. 
of mineral spirits...in a few 
minutes! No recourse to time- 
consuming ball mill. Great sav- 
ing in space, too, and probably 
a record in lbs.-per-gal. dis- 
persion. 


Mastic compounds in 
minutes 

High viscosity mastic com- 
pounds that used to take hours 
via old “Z” blade methods, are 
now prepared in minutes with 
the Cowles. The Cowles deliv- 


ers maximum horsepower at all 
impeller speeds. 


Paper coatings are 

more stable 

Nitrocellulose paper coatings 
are made simply by adding the 
nitrocellulose cotton to the di- 
lutent in the tank, pausing for 
a brief soak-wet down period, 
then adding the active solvent 
while the Cowles is in motion. 
Result: an excellent, highly 
stabilized solution without the 
problems of drifting viscosities. 
In operation, there’s no surge, 
no splash. 


Pipe and joint compounds 
speeded 

Grease pipe and joint com- 
r -unds that formerly took 
hours when mixed by “Z” 
blade are now being made in 
minutes with the Cowles. The 
Cowles “hydraulic attrition” 
action speeds many processes 
to an astounding degree. 
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DEVELOPMENTS . 


PROCESS EQUIPMENT EDITED BY C. C. VAN SOYE 
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Built to operate inside 3-in. 
tubing, this new closed-circuit 
television camera enables crit- 
ical inspection of atomic-reactor 
tube welds while the tubes are 
still in the pile. Stainless steel 
reactor tubes blacken under radi- 





Pencil-Style TV Camera Views Tubing From Within 


ation, but defective welds re- 
main clean and show as white 
areas on the 17-in. monitor. Both 
monitor and the camera control 
power unit, which complete the 
closed-circuit system, are cart- 
mounted for ease of movement 


to inspection sites. Though not 
suggested by the manufacturer, 
the camera may find application 
in some furnace tubes, process 
lines, etc. Electronics Div., Dia- 
mond Power Specialty Corp., 
Lancaster, Pa. 72A 








Mixers 


Design improvements pro- 
long service life. 


A new line of mass and paste 
mixers embodies several im- 
provements in construction that 
assure long service under se- 
vere operating conditions, free- 
dom from contamination and a 
minimum of maintenance. 

Double rows of lubricated 
bearings give the shafts maxi- 
mum effective support for com- 
plete rigidity. Improved seals 
assure freedom from contami- 
nation. And gears are protected 


from dust by guards that re- 
main in place whether the bowl 
is in the mixing or the dumping 
position. 

Such features as _ jacketed 
mixing bowls, vacuum or pres- 
sure covers and several differ- 
ent types of blades are optional. 
Size range is 3 to 300 gal.— 
Paul O. Abbe, Inc., Little Falls, 
Se 72B 


Transfer Hose 


Small 
now; 


diameters offered 
larger sizes soon. 


An abrasion-resistant rubber 
jacketing reinforced with spi- 
raled wire and lined with Teflon 
resin is the material of con- 
struction for a new transfer 
hose for corrosion service. Flu- 
ids being transferred cannot 
contact the metal flanged fit- 


June 


tings or outer covering. Cur- 
rent production of the hose is 
limited to 134-, 2- and 3-in. sizes. 
Larger diameters will be avail- 
able shortly.—Resistoflex Corp., 
Roseland, N. J. 72C 


Feeder Controls 


Give smooth, stepless ad- 
justment of feed rate. 


Syntron has announced devel- 
opment of new controls for its 
complete line of electromagnet- 
ically vibrated feeders. The 
controls provide continuous, 
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WAGNER 


r-Ter-iiat—3 a 
corrosion... 


PROTECTED 


against splashing 
liquids... 


DOUBLY PROTECTED — Air intakes and outlets are 
positioned to provide complete protection against 
dripping or splashing liquids. Rugged cast iron 
frames protect against rough handling and cor- 
rosion. 


Designed 
to give you 


Double 
Protection! 





TYPE DP MOTORS 


Wagner Type DP Motors provide double protection that means longer life— 
more versatility of application. Rugged cast iron frames and endplates are 
highly resistant to corrosion. Dripproof enclosures are so well designed that 
these motors can handle many applications that formerly required splashproof 
motors. These motors pack ample power into little space, are light in weight 
and are easy to maintain. 

SLEEVE BEARING MODELS AVAILABLE. The entire line of ratings is 
available with ball bearing construction, or with steel-backed, babbitt-lined 
sleeve bearings of high load carrying capacity that provide quieter operation. 

Let a Wagner Sales Engineer show you how these motors can be applied to 
your needs. Call the nearest branch office or write for Wagner Bulletin MU-223. 


Branches and Distributors in All Principal Cities 


Wagner Electric @rporation 


6407 Plymouth Ave. « St. Louis 14, Missouri 


COOLING RUNNING—Specially designed baf- CAN BE RE-LUBRICATED — Original factory 

fles, which protect the stator windings, direct a lubrication will last for years in normal service 

cooling stream of air through the motor to effec- —but grease plugs are provided to permit 

tively cool the motor—add to motor life. re-lubrication that adds years to motor life 
under severe conditions. 








EQUIPMENT DEVELOPMENTS . 


stepless, variable feeding-rate 
adjustment, from 0 to 100% ca- 
pacity. All new models from the 
factory will be equipped with 
the controls; they are also 
available for feeders now oper- 
ating in the field.—Syntron Co., 
Homer City, Pa. 72D 
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Lift-Truek Control 


Enables easier and faster 
load handling. 


In the new Monotrol system 
for lift-truck control, throttle 
_and forward-reverse direction 
control are combined in one 
right-foot pedal—this frees the 
operator’s hands for full-time 
steering and load-handling con- 
trol. Dashboard pushbuttons 
for “Park” and “Drive” govern 
brake and transmission. 

A single foot movement se- 
lects direction and controls ac- 
celeration. Touching the toe at 
the left side of the Monotrol 
pedal shifts the transmission 
into forward range. Touch the 
toe pad at the right side of the 
pedal and the’ transmission 
shifts into reverse. Total de- 
pression of the pedal at either 
side accelerates the engine. 
Another feature of the new sys- 
tem is a left-foot inching-brake 
pedal. Monotrol comes on the 
manufacturer’s Spacesaver 30, 
40 and 50 lift-trucks equipped 
with Power-Shift Hystamatic 
transmission.—Hyster Co., Dan- 
ville, Ill. 74A 


Valve Operator 


Fits manufacturer’s line of 
miniature valves. 


Air-loaded springless oper- 
ators for application on many 
of the manufacturer’s minia- 
ture valves can be furnished in 


normally closed or normally 
open models, with pressed steel 
or cast aluminum cases. All 
models have travel indicators 
and mountings for miniature 
switches. 

In operation, signal air forces 
a diaphragm into a_ sealed, 
pneumatically-loaded chamber 
when signal pressure exceeds 
chamber pressure. Compression 
of the trapped air in the cham- 
ber side of the diaphragm re- 
turns the operator to normal po- 
sition when signal pressure 
drops.—George W. Dahl Co., 
Inc., Bristol, R. I. 74B 


Gas-Main Cleaner 


Looks like armored car but 
stops piping blockages. 


Displaced scale and residue 
accumulating in gas piping re- 
duces flow area, fouls up service 
nozzles and eventually causes 
complete blockage of the mains. 
A “vacuum cleaner” developed 
by Conveyair can remedy such 
situations. 

Work begins simultaneously 
at both ends of the pipe to be 
cleaned. The cleaner is attached 
to one end, and a mechanical 
descaling router is worked into 
the other end. As the router 
scrapes along, removing all 
loose material, the cleaning unit 
sucks it into large built-in hold- 





For More Information . . . 


about any item in this 
department, circle its 
code number on the 


Reader Service 


postcard (p. 159) 











ing bins. Between 500 and 1,200 
ft. of gas main can be cleaned 
at a time using this system, ac- 
cording to the manufacturer. 

Two sizes of the cleaner are 
on the market—one for pipes up 
to 8 in. dia., the other for 16 in. 
A two-cylinder, 35-hp. engine 
powers the smaller unit, the 
other uses 71-hp.— Conveyair, 
Inc., Portland, Ore. 74C 


Gate Valves 


Constructed of ductile iron. 
Corrosion resistant. 


Designed to utilize all of duc- 
tile iron’s unique properties and 
advantages, a new line of gate 
valves is available in sizes 
to 2 in. The valves are rated at 
1,000 psi. for all temperatures 
between —20 and 650 F. High 
strength as well as excellent 
thermal-shock, impact and cor- 
rosion resistance are ductile 
iron’s desirable properties.— 
The Ohio Injector Co., Wads- 
worth, Ohio 74D 


Duct Fans 


Feature easily adjustable 
variable drives. 


Variable-pitch drives that 
permit quick and easy adjust- 
ment of fan speed are standard 
items on the redesigned line of 
Hartzell belt-drive duct fans. 
Simple adjustment of the driver 
sheave on these new fans will 
cut speed to reduce air deliv- 
eries up to one-third. 

A second feature of the line 
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2 ways to save on pressure tubing 


GET TIMKEN QUALITY STEEL 


1 w When you get Timken® steel pressure tubing, 
you get the finest quality tubing your money can buy. 
Quality that assures long, economical service. And it 
begins in the Timken Company mill with fine alloy steel, 
melted in the most modern electric furnaces in this 
country. Experts in melting, piercing, finishing and in- 
spection guard this quality for you using many procedures 
that are virtually unique in the steel industry. For example, 
all tubes are specially conditioned to assure finer finish. 
And backing all this technical ability are 30 years of ex- 
perience in producing pressure tubing. The result is 
quality that assures you the longest tube life per dollar. 


am LET THMKEN COMPANY EXPERTS 
m HELP SOLVE YOUR PRESSURE TUBE PROBLEMS 
Whatever your steel pressure tube problems—corrosion, 


oxidation, heat, pressure—Timken Company steel experts 
can help solve them. They’ve solved hundreds of the 


toughest problems in every field, from steam generators 
to chemical plants. From the wide range of diameters and 
wall thicknesses available in Timken pressure tubing, 
(typical examples shown above) we can select the most 
economical size in the right analysis for your needs. 
Get quality pressure tubing that will save you money. 
Specify Timken steel pressure tubing. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable: ‘“‘TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 





WHEN YOU BUY TIMKEN STEEL YOU GET... 
. Quality that’s uniform from heat to heat, bar to bar, 
order to order 
2. Service from the experts in specialty steels 
. Over 40 years experience in solving tough steel 
problems 











TIMKEN ALLOY STEEL AND SEAMLESS TUBING IS AVAILABLE FROM WAREHOUSE STOCK IN 44 CITIES IN THE UNITED STATES 
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EQUIPMENT DEVELOPMENTS . 


is complete standardization of 
components within each fan 
size. Thus, a change of motors 
to meet changing air delivery 
requires no modification of the 
fan, and can be done while the 
fan is still in place in the duct- 
work.—Hartzell Propeller Fan 
Co., Piqua, Ohio 74E 


Plastic Piston Ring 


Last 20 times as long as 
conventional rings. 


Fabricated from a reinforced 
Teflon resin, self-lubricating 
piston rings for compressors 
last more than 20 times as long 
as conventional cast iron rings 
when exposed to wet hydrogen. 
According to the manufacturer, 
a single ring takes the place of 
four of its metal counterparts. 

Easily withstanding pres- 
sures as high as 4,500 psi., the 
rings perform well over a wide 
temperature range—from —320 
to 500 F. The rings were first 
exhibited at the recent World 
Petroleum Congress. — E. I. 
du Pont de Nemours & Co., Wil- 
mington, Del. 76A 


Fluoride Reeorder 


Measures concentrations as 
low as 0.1 ppb. 


Companies discharging fluo- 
rides to the atmosphere can use 
a new instrument to record 
short-term variations of gase- 
ous fluoride concentration in 
specific plant areas. Conven- 
tional methods of fluoride moni- 
toring require several hours 
to accumulate a measurable 
amount of fluoride, thus giving 
only long-term averages. The 

w recorder shown above, de- 


veloped at the Stanford Re- 
search Institute, measures con- 
centrations as low as 1 or 2 
parts per ten billion, and in only 
a few minutes. 

SRI’s recorder works on the 
principle of a differential photo- 
meter—that is, photoelectric 
cells measure the difference in 
reactions on adjacent areas of a 
fluorescent tape. Fluoride-bear- 
ing air reacts on one of these 
areas; 2 fluoride-free standard 
reacts on the other area.— 
Stanford Research Institute, 
Menlo Park, Calif. 76B 


Neutron Souree Vessel 


Stores radioactive sources 
for tests or teaching. 


Model NH-2 Neutron How- 
itzer is a new device for storing 
neutron sources and teaching 
nuclear physics. The Howitzer 
consists of a 35- x 23-in.-dia. 
aluminum vessel filled with 350 
lb. of paraffin. It is shipped 
complete with source-handling 
tongs, two BF, detector mounts, 
and a variety of foils, foil hold- 
ers and lucite spacers that 
fit two cadmium-lined port 
drawers. 

Model NH-2 falls inte the 
categories of equipment for 
which the U. S. Atomic Energy 
Commission will consider grants 
of financial aid to educational 
institutions.—Nuclear Chicago 
Corp., Chicago, III. 76C 


A/D Reeorder 


Supplies a digital record 
from analog signals. 


Fischer & Porter has devel- 
oped a shaft-input analog-to- 
digital recorder (ADR) that re- 
cords analog values in binary- 
decimal, punched-tape form. 
The tape can be read directly, 
or translated automatically into 
standard punched cards or tape 
for computer processing. 

In addition to supplying a 
digital punched-tape record, the 
ADR simultaneously supplies 
the digital information in the 
form of electrical contacts that 
may be used for telemetering. 
ADR operates from commercial] 
power supplies or from a 6-v. 
dry-cell battery.—Fischer & 
Porter Co., Hatboro, Pa. 76D 


Viscosity Control 


Instruments for use when 
record not required. 


Norcross Corp. has supple- 
mented its viscosity instrumen- 
tation line with a new indicator 
and an indicating controller. 
These models provide viscosity 
control at a lower cost for ap- 
plications where a permanent 
record is not required. 

Used with the company’s 
basic measuring elements, the 
indicator and indicating con- 
troller can be located any rea- 
sonable distance from the meas- 
uring element, and can be 
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SOUTHWEST CHEMICAL COMPANY SAVES *50,000 
BY USING WOLVERINE TRUFIN’ TYPE S/T 


BY ERNEST DODD 


Fifty thousand dollars is a lot of 
money . . . yet this is the amount 
saved by a large southwestern 
chemical company when it used 
Wolverine Trufin Type S/T conden- 
ser tubing to solve a specific heat 
transfer problem. 


In this case, refinery engineers de- 
sired to increase the throughput of 
a given operation. However, a sur- 
vey revealed that to get the necessary 
increase would require doubling the 
heat exchanger surface. 


This would have required another 
heat exchanger as large as the exist- 
ing unit along with additional space 
and structure. This naturally involved 
considerable money. 


However, a study of the problem 
revealed that by redesigning the 
existing bundle and retubing with 
Wolverine Trufin Type S/T — the 
original, integrally-finned condenser 
tube — the need for the additional 
equipment would be eliminated. This 
was done using Trufin Type S/T in 
pure nickel form. Savings in time, 


labor and materials have been esti- 
mated at more than $50,000. 


This is but another in the long list 
of authenticated examples of the 
outstanding heat transfer job that 
Wolverine Trufin Type S/T is doing 
throughout American industry. Why 


not get the complete story for your- 
self? Write for the Trufin Catalog 
or talk to one of Wolverine Tube’s 
highly-trained heat transfer sales 
specialists. Their names, addresses 
and telephone numbers are listed on 
the reverse side of this page. 





ADMIRALTY TRUFIN 
OFFERS 13% BOOST IN 
SURFACE AREA 


Does your heat transfer operation 
require Admiralty condenser tube in 
integrally-finned form? Then here’s 
good news for you! 


Now — thanks to Wolverine Tube’s 
continuous research program — it is 
possible to obtain a 13% increase in 
outside surface area of Trufin Type 
S/T Admiralty condenser tube. 


This increase is made possible through 
the development of a readjusted fin 
contour that permits Admiralty Trufin 
to compare favorably in outside surface 
area with copper Trufin Type S/T. 


As a result, shell and tube units, where 
Admiralty Trufin Type S/T is used, 
can gain a significant increase in out- 
side surface area which in turn means 
a significant increase in total heat duty 
handled or a decrease in the size of 
the exchanger or both. 

This is a point well worth remember- 
ing if you are about to retube existing 
units or are considering the design of 
new equipment. 


TRUFIN TYPE S/T 
IDEAL FOR USE IN NEW 
OR OLD UNITS 


Wolverine Trufin Type S/T is finding 
ever increasing acceptance in the 
chemical, petro-chemical and _ petro- 
leum refining fields . . . for use both 


when retubing existing equipment or 
designing new units. 

Retubing an existing heat exchanger 
can be accomplished, in many instances, 
simply by directly substituting Trufin 
Type S/T for prime surface tube. Be- 
cause its integral fins give it greater 
outside surface area Trufin packs more 
heat transfer surface into a given space 
thus steps up the capacity of existing 
units. 

When new equipment is being designed 
Trufin Type S/T permits the design of 
smaller, more effective units with a 
direct saving in materials, time and 
labor. Trufin Type S/T is widely used 
in naphtha condensing, butylene con- 
densing and lube oil cooling—is par- 
ticularly effective in handling light 
hydrocarbons. 


Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario, Canada. 
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NEED HELP WITH HEAT EXCHANGER PROBLEMS? 
LET THESE SPECIALISTS SERVE YOU 





* 
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R. B. DAVIS j 
. y 8941 Schaefer Hwy : 
¢ DETROIT 28, MICH 
> WE 1-0783--1-078 
M. A. WALLACE 
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EVANSTON, ILL 
DA 8-8616 
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J. E. O'CONNOR 
Room 4004 
60 E. 42nd St 
NEW YORK 17, N.Y 
MU 2-8430 
4) 
J. B. HARBAUGH 
Room 4004 > 
60 E. 42nd St 
NEW YORK 17, N.Y j 
MU 2-8430 & j 
J. BAKER 
A Room 1408-10 
Liberty Trust Bldg 
Broad & Arch Sts, 
PHILADELPHIA 7, PA 
RI 6-1442 6-1443 
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6) 
W. K. MASONER 
Point : ‘ 605 Mayo Bldg. 
TULSA 3, OKLA 
GI 7-3500 
7) 
H. F. POWELL 
2 North York St 
, Corner of Commerce 
HOUSTON 3, TEXAS 
‘J CA 2-6191 ~-2-6192 
| Be 8) 
’ R. MILLER 
' Van D. Clothier, Inc 
: 1025 E. 16th St 


ng ; LOS ANGELES 21, CAL 
/ 6 
Ri 9-8326 
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J. A. MARSHALL 
Van D. Clothier, Inc 
148 Spear St 
SAN FRANCISCO 5, CAL. 
SU 1-7222 





GRAS Slaven WOLVERINE TUBE 
URANIUM DIVISION ON OF eee 


GOODMAN LUMBER DIVISION 
/ERINE TUBE DIVISION CALUMET & HECLA, INC. 
UMET & HECLA OF CANADA LIMITED 17232 Southf Id Road 
WOLVERINE TUBE DIVISION : 
CANADA VULCANIZER & EQUIPMENT CO. LTD. Allen Park, Michigan 
UNIFIN TUBE DIVISION 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 








Now! Trona’ 


ad 


ane TRRADEL OR. 


on stream at Aberdeen 


expanded capacity for 
growing markets by the largest 
domestic producer of NaClO, 


The big news in sodium chlorate is TRONA’s new electrochemical plant, now on stream at 
Aberdeen, Mississippi. This latest AP&CC facility provides faster and better service to the South’s 
growing pulp and paper production centers, as well as further assurance of dependable sodium 
chlorate supply for other important markets in such fields as agriculture, uranium ore processing 
and solid propellant fuels. Aberdeen’s readily expandable, initial capacity of 15,000 tons per year, 
added to the NaClOs3 production capability of Trona’s Henderson, Nevada, plant makes American 
Potash & Chemical Corporation the largest domestic supplier of sodium chlorate...capable of meet- 
ing all demands from expanding commercial and military users. Further information on Trona’s 
sodium chlorate service and production capabilities at Aberdeen is available from your nearest 
AP&CC branch office. 


arr American Potash & Chemical Corporation 


3000 WEST SIXTH STREET, LOS ANGELES 54, CALIFORNIA 
99 PARK AVENUE, NEW YORK 16, NEW YORK 


OFFICES: LOS ANGELES, NEW YORK, CHICAGO, SAN FRANCISCO, PORTLAND (ORE.), ATLANTA, COLUMBUS (0.), SHREVEPORT 
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Natural 
gasoline 


Mixed pentanes from natural 


casoline feed oil’s first commercial .. . 


Pentane lsomerization Unit 


. . . to boost octane of valuable gasoline blending component. 


Phillips Petroleum Co.’s large-scale pentane isom- 
erization unit at Borger, Tex., the oil industry’s 
first such plant, has now proved itself a commercial 
success in a little more than a year’s operation, pro- 
ducing 16,000 bbl./day of 95% isopentane from a 
reactor feed of 26,600 bbl./day (85% normal 
pentane). This present throughput represents only 
about 80°. of available reactor capacity. 


Thus the industry has firmly taken the next logi- 
cal step in its quest for higher octane gasolines: 
Isomerizing octane numbers into readily available 
natural gasoline (largely C,’s, C,’s and C,’s), an 
otherwise excellent gasoline blending component as 
regards vapor pressure and burning cleanliness. 
Phillips’ isomerization unit boosts octane number of 
natural gasoline’s pentane fraction to a highly re- 


Ga Unfold Flowsheet iit, 
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spectable 95.6 research clear (104.1 research with 
3 ml. TEL). 

Since Chemical Engineering’s roundup of C,/C, 
isomerization processes (Nov. 1956, pp. 128-130), 
the oil industry has been closely eyeing routes avail- 
able at that time and those introduced more re- 
cently.* Now, with quickening interest in this area, 
oilmen have again focused attention on natural gaso- 
line as a prime source of isomerizable pentane. 
Hence these processes are good news for motorists 
and the oil industry’s producers and refiners. But 
chemical processors may have to reassess the possi- 
bility of higher prices for this potential raw 
material. 

Realizing that normal pentane is one of the major 
components of natural gasoline which can be readily 
upgraded, Phillips chose Universal Oil Products’ 
Penex process, a hydroisomerizing route using a 


* Most recent entry: Esso Research & Engineering, with a 
liquid-phase operation at low temperature, 80-120 F. Process, 
in development stage, was announced at recent World Petro- 
leum Congress in New York. Another: M. W. Kellogg's vapor- 
phase Iso-Kel (Chem. Eng., Feb. 1957, p. 142). 
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platinum-containing catalyst. (Previously, Phillips 
had done some work of its own on platinum-catalyst 
isomerization. ) 

> Yield Is Good—Although Penex can isomerize 
C; and C,, the Borger unit handles only C,’s. This 
it does at relatively low temperatures (700-900 F.) 
and pressures over 200 psig. These temperatures 
favor equilibrium concentrations of isopentane of 
about 60-65% by volume. Too, hydrocracking is 
minimized, permitting reaction with only modest 
heat release, virtually no hydrogen consumption and 
high conversion efficiencies. Phillips obtains isom- 
erizing efficiencies of 99-100% at conversion levels 
above 50%. 

Commercial experience confirms earlier research 
work by UOP indicating that the more highly 
branched neopentane is not in the reactor product. 
This is worth noting, since the leaded octane num- 
ber of neopentane is about seven units below that of 
isopentane. 

UOP’s catalyst, moreover, eliminates difficulties of 
more highly acidic isomerizing systems (AICI,, for 


example) by hyd 
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Makeup 
hydrogen 
\ RECYCLE HYDROGEN COMPRESSOR Cycle 
J eons 5 A and 
PRODUCT 
ISOPENTANE 
SPLITTER 
. pe. 
SEPARATOR | 
ai aa , Normal pentane recycle 
< <= 
e) by hydrogenating sludge and coke pre- > Split Product Isopentane—Then product is sta- 
This is done by a hydrogenation compo- bilized in a fractionating tower to remove butanes 
the catalyst, in combination with the hydro- and lower-boiling materials. Stabilizer uses four- 
tmosphere. Catalyst can also cope with pass trays to carry the heavy liquid load. 
amounts of water or sulfur contaminants. Stabilizer kettle product feeds to two 13-ft.-dia., 
Mixes With Hydrogen—Combined liquid 100-tray deisopentanizing towers operated in paral- 
dehydrated in bauxite dryers and mixes with lel. Towers produce 95° isopentane overhead and 
hydrogen plus makeup hydrogen from a 85% normal pentane kettle product. A small tower 
ic reformer. Dryers remove water brought separates the small amount of materials heavier 
the feed or from leaks in the feed splitter’s, than normal pentane to prevent these materials from 
r. Makeup hydrogen gets amine treatment building up in the unit. 
ve sulfur and is dried in bauxite dryers. Of sidelight interest in the process is method of | 
bntrifugal compressor, requiring about 2,000 controlling feed ratio of hydrogen to hydrocarbon | 
rculates recycle hydrogen. Steam turbine in each reactor. Temperature and flow controllers | 
y the compressor uses superheated (450 F.) on the hydrogen recycle loop automatically provide 
it 250 psig. and exhausts at 50 psig. Exhaust equal volumes of identical feed to each reactor. 
is used to reboil column bottoms and to pre- Ratio is adjusted by changing recycle compressor | 
bed to product splitter. speed. 
.d pentanes and hydrogen then feed to four A major factor in the unit’s smooth startup was 
| heaters and reactors for isomerizing. Re- the use of a chromatographic analyzer to determine 
bffluent passes through 4 high-pressure sepa- amounts of iso- and normal pentane in the in- 
Where reeycle hydrogen ‘is removed. dividual reactor effluent streams. f 
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FEED ENTERS isomerization unit at bauxite dryers (shorter towers) where 
water is removed and after isomerizing goes through stabilizer (tall tower). 











HEATERS AND REACTORS, right foreground, are arranged in pairs, one heater-reactor pair to each of four parallel 
feed streams. Feed and product isopentane splitters are removed from reaction site. 

















Arere 02 Why! 


You can dispense with oil filters and dust filters when 
you install ©Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


84 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 


Original performance constant 
over a Jong pump life. 


Low maintenance cost. 
MMT 
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Sizes 2” to 12”; 150 psi at 500 F, 
230 psi at 100 F 





Crane split-wedge disc design. Iden- 
tical disc halves assure uniform seat- 
ing pressure. 






"Craneloy 20” gate 
valve. Available ei 
with, flanged or () 
screwed ends. i 


Exclusive design for lasting tight seating 
in “Craneloy 20” gate valves 


The simple, unique split-wedge disc construc- 
tion in ‘“‘Craneloy 20” gate valves is the key to 
smooth operation, tight shutoff and long seat 
life. 

Identical disc halves, exclusive with Crane, 
mean that seating loads are transmitted equally 
to each half, assuring uniform pressure on the 
seating faces. No danger of buckling—there’s 
no weak disc member as in conventional 
ball and socket disc construction. In opening, 
the first turn of the handwheel frees discs— 
even if the valve is closed hot and opened cold. 


Special guide flanges on the discs, another 
Crane extra, prevent disc drag across the seat 
during operation... give you longer seat life. 


CRAN 
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Discs are free to rotate to prevent seizing and 
galling. 

All parts of the valve in contact with flow 
are “‘Craneloy 20,” a high nickel, high chro- 
mium stainless steel cast in Crane’s own 
foundries. Stuffing boxes are packed with 
tough, resilient, non-contaminating Teflon. 


For complete information 

about all Crane stainless steel 
valves, see your Crane Repre- 
sentative. 
Get complete specifications on"Craneloy 20” 
stainless steel valves. Ask your Crane Repre- 
séntative for Circular AD-2080, or write to 
address below. 
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- VALVES & FITTINGS 


PIPE «© PLUMBING ¢ HEATING « AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Illinois— Branches and Wholesalers Serving All Areas 
85 





Raymond Super Roller Mill 
ot Lake Charles Harbor 
and Terminal District, Lake 
Charles, La. — pulverizing 
phosphate rock. 


The use of Raymond Roller Mills for grinding phospate rock has multiplied 
tenfold in the past fifteen years. * 


Today more than 200 Raymond installations, similar to the set-up above, 
are capable of handling better than 16 million tons yearly in the various 
grades specified for acidulation, acid production, and direct application to 
the soil. 


This industry-wide acceptance is based on the ability of Reymond equipment 
to pulverize all grades and mixtures . . . to provide a range of capacities 
for large or small plants . . . and to produce a uniform finished material with 
characteristic Roller Mill economy. 


For complete details on Lowest in initial cost, power cost, and overall cost of operating. 


Roller Mills, write for 
Raymond Catalog No. 79. Ease of fineness control, and optimum particle size distribution. 


Automatic dust-free operation with minimum attention. 


Combined drying, grinding, separating and conveying in one simple operation. 
Minimum space requirements, and flexibility of installation to fit plant layout. 
Dependable long service life and continuous trouble-free operation for extended 
runs 
If you are producing phosphate materials, chemicals, pigments, clays, syn- 
*Latest figures show that Raymond Roller Mills thetic resins or various manufactured products—refer your grinding problems 


can handle better than 16 million tons yearly ° 
based on 250 two-shifts a day operation. to Raymond engineers. 


COMBUSYVION E EERING, INC. 


1112 BLACKHAWK ST. SALES OFFICES IN 
CHICAGO 22, ILLINOIS PRINCIPAL CITIES 


Combustion Engineering-Superheater Ltd., Montreal, Canada 
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Bronze yoke bushing nut M Teflon impregnated 
Handy grip iron wheel asbestos packing 


Wherever valves are attacked by acids, salt and alkaline Bronze yoke bushing TYPE 316 STAINLESS 
STEEL bonnet bushing 


Iron yoke cap with 
. » reme Niji-Recic oe lubricating bushing TYPE 2, bonnet 
vapors or gases, “Jenkins Ni-Resist Gate Valves” are dash pabe- sap bien aaa 
; S TYPE 316 STAINLESS TYPE 316 STAINLESS 
In a wide range of corrosive and erosive services com- STEEL spindle STEEL spindle ring 
TYPE 2, yoke Asbestos gasket 
° ° TYPE 316 STAINLESS 
and pulp and paper industries, these valves have shown 
awe y ‘ Malleable iron gland 
a remarkable ability to withstand corrosion and cut flange NI-RESIST CAST IRON, 
; ‘ ¢ TYPE 2, through-port body 
valve costs. \ | TYPE 316 STAINLESS 
<= STEEL solid I-beam wedge 
combination of Ni-Resist type 2 cast iron and type 316 STOEL qlend ores ree 
stainless steel trim, plus Jenkins extra value construc- 
bination for fighting corrosion. 
When choosing Ni-Resist valves, let the famous 
NI-RESIST” — for longer valve life. Write us, or ask JENKINS 
your Jenkins Distributor for information folder No. 


solutions, sea water, brine or other corrosive fluids, per mtg NI-RESIST CAST IRON, 
fighting words. and nuts and nuts 
: ) NI-RESIST CAST IRON, 

mon to the chemical, food, plastics, marine, petroleum, 

Bronze eye bolt nuts . 
STEEL wedge pin 

Steel gland eye bolts 

The secret of their long, trouble-free service is the TYPE 316 STAINLESS TYPE 316 STAINLESS 

tion throughout. No other gate valves offer this com- 

Jenkins Diamond be your guide. Specify “JENKINS 

205. Jenkins Bros., 100 Park Avenue, New York 17. 


Sold Through Leading Distributors Everywhere 
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Need 
Maintenance 


— Steels? 


5 Reasons why it pays to buy from Ryerson 


MOST DIVERSIFIED STOCKS—Ryerson invento- 
ries include by far the widest range of types, 
shapes and sizes available anywhere. 


FAST seERviICE—A combination of varied stocks, 
modern equipment and an experienced staff means 
stepped-up processing for regular requirements and 
unparalleled ability to meet the most urgent 
emergency needs. 

HIGHEST QUALITY—New quality-control stand- 
ards, completely detailed and published, govern 
every aspect of Ryerson specifications and oper- 
ations. Here is steel that’s certified for dependable 


performance, and cut to your most exacting re 
quirements. 

TECHNICAL HELP—Experienced specialists, well 
qualified to work with you on problems of replace- 
ment and selection, help you achieve optimum 
value for your steel-buying dollar. 

INTEGRITY —The nationally recognized leader in 
its field, Ryerson values your patronage much too 
highly to sacrifice your long-term good will for any 
immediate gain. 117 years of fair dealing —at your 
service. 

LET RYERSON CARRY YOUR INVENTORY 

— Whatever your maintenance steel needs, you get 
one-call, one-order delivery at Ryerson. Order 
today. 


<> RYERSON STEEL 


Increased Value in Buying Metals 
Ask about this Ryerson Plan for-1959 <h, ‘ 
Ri ae A HE Ca Member of the IQ» Sie Family 
STEEL « ALUMINUM « PLASTICS « METALWORKING MACHINERY 
NATION'S MOST COMPLETE SERVICE CENTERS IN PRINCIPAL CITIES COAST TO COAST 


June 29, 1959—Cuemicat ENGINEERING 

















Chemical Engineering 


JUNE 29, 1959 


—_p 





© 


vane 

























































































































































































\ | 
yerrrryey 
Wuyi 











ag 














| 
UU TT 


























LILITILIITT 





qn 
Val 





ILD 


























Versatile, Flexible and Easy-to-Operate . . . 


Plate- Type Heat Exchangers 


Give Increased Heat Flux 


F. J. LAWRY, The De Laval Separator Co., Poughkeepsie, N. Y. 


| arts heat exchangers are similar in prin- 
ciple to the plate-and-frame filter press. 
The exchanger consists of a pack of standard 
plates that act as heat-transfer surfaces and 
a frame to support the plates. Flow of hot and 
cold streams alternates in the space between 
plates. 

The earliest known patent on such an ex- 
changer was obtained in Germany in 1878; 
however, it wasn’t until the ’30’s that Ber- 
gerdorfer Eisenwerke brought out the type of 
plate exchanger that is the accepted design 
today. It features standard heat-transfer 
plates of a thin, narrow shape, pressed in one 
piece (normally from steel) with grooves to 
allow for rubber gaskets or packing. The 
plates are suspended from the top of a frame. 

Plates for all makes of plate exchangers are 


essentially similar, differing only in fine de- 
tails of design. Each manufacturer offers vari- 
ous plate sizes and spacings. A typical range 
is listed in Table I. Plate thickness, depending 
on manufacturer, varies from 0.05 to 0.125 in. 

Plate rigidity is important because exces- 
sive deflection reduces the thickness of liquid 
layer between plates to a point where pressure 
drop is intolerable. There is a tendency to 
such deflection when there is a difference in 
hydrostatic pressure on the two sides of a 
plate. 

Those who prefer a corrugated plate design 
feel that, in addition to imparting turbulence 
to the fluid, corrugation also adds appreciably 
to plate strength. Even the recessed gasket 
groove adds to the rigidity. Some plates have 
re-enforcing flanges on the longitudinal sides. 





Liquid flows in thin layers be- 
tween plates, always in contact with 
heat-transfer surface. The corru- 
gated profile of the plates causes 
turbulence that continuously breaks 
down any insulating stagnant film 
that tends to form on the plate sur- 
face. Corrugation also assures com- 
plete, even flow distribution. 

It is turbulence that permits ex- 
tremely high heat-transfer rates at 
comparatively low velocities. Over- 
all heat-transfer coefficient for a 
typical cooling application with a 
plate-type exchanger is normally in 
the range of 600-750 and often over 
900 Btu./(hr.) (sq. ft.) (°F). 


Connecting the Plates 


The connecting plate is used 
when the exchanger is set up for 
multiple-section applications. It 
provides an entrance and exit for 
the process fluid and the cooling or 
heating media. For convenience 
and flexibility, it is equipped with 
movable connections so that inlet 
and outlet can be spotted at any 
point. The connecting plate is also 
equipped with “through-corner” 
connections, if necessary, to permit 
a stream to pass through into the 


90 








next section, where it is to be fur- 
ther heated or cooled. 

A plate exchanger can be used 
for multiple duty, whether it is 
cooling, heating or regene.ative 
heating and cooling. It is possible 
to cool two or three different liquids 
at the same time, or to heat a 
liquid in one section and cool a 
second liquid in another part of the 
same unit. 

Take, for example, a problem that 
involves heat treating of molasses, 
after which the molasses is cooled. 
A unit might operate as follows: 
raw molasses enters first section 
(the regenerative stage) at 70 F. 
where it is heated to 154 F. using 
heat-treated product molasses for 
heating medium. Molasses then 
goes to second section where it is 
further heated from 154 F. to 190 
F. using 5-psig. steam. After this 
heat treating, molasses leaves the 
heated side and re-enters the re- 
generative stage on the heating side 
where, in preheating the incoming 
feed, it cools from 190 F. to 106 F. 
It is possible to go to still another 
exchanger section where molasses 
is cooled from 106 F. down to 80 
F. using city water at 70 F. From 
the city-water section, molasses 


Carries Plates 


Compare Plate Specifications— 
Table | 


Effective Plate 
Surface, Separation, 
Sq. Ft. In. 


1.29 0.032 
3.35 0.114 
5.05 0.165 


Holdup Between 
Two Plates, 
Lb. of Water 


0.9 


3.3 
3.5 


might go to another section where 
it is cooled from 80 F. to 35 F. using 
24-F. brine. 

When two different products 
must be handled, the plate ex- 
changer might, for instance, heat 
50,000 lb./hr. of one product from 
50 F. to 180 F. using steam; at the 
same time, another section in the 
same exchanger might cool 50,000 
lb./hr. of the second product from 
120 F. to 70 F. 


Gaskets Stop Leaks 


Each manufacturer uses his own 
rubber formulation for gasket ma- 
terial, but all gaskets have roughly 
the same operating limits—about 
300 F. with operating pressures as 
high as about 150 psig. 

Gaskets are generally inserted in 
a pressed depression around the 
plate periphery and held in place 
with a suitable bonding material. 
This protects the gasket against 
mechanical damage when unit is 
open for inspection and cleaning. 
It also prevents the gasket from 
being blown out of the plate. 
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Some fluids affect such physical 
properties as elasticity and hard- 
ness of the gasketing material. 
Gasket surface exposed to line fluid 
is therefore kept small which helps 
minimize gasket deterioration and, 
in sanitary applications, reduces 
possibility of contamination. In 
some designs, the gasket laps 
around the plate edge so that it 
serves both sides of the plate. In 
such an installation it is necessary 
to gasket only every other plate. 

The plate heat exchanger frame 
is of simple rectangular construc- 
tion, consisting of top and bottom 
carrying bars rigidly connected to 
an upright at each end (Fig. 2). 
Heat-transfer plates and connecting 
plates are suspended from the top 
carrying bar, which supports the 
entire weight of the plate pack. 

In operation, a pressure plate is 
placed against the heat-transfer 
plate pack, spacer pieces are in- 
serted on the carrying bars and the 
plate pack is compressed by two 
tightening devices. In one design, 
the tightener includes a thrust ball 
bearing and thrust washer to per- 
mit expansion and _ contraction, 
after the unit is started up, with- 
out altering the pressure on the 
plate pack. This eliminates over- 
compression, on the one hand, and 
leakage from undercompression or 
loosening of the plate pack for ad- 
justment after start-up, on the 
other hand. 

Most units indicate, in some 
fashion, the recommended compres- 
sion for a specific plate pack. This 
information aids the operator in 
closing the unit and duplicating 
pressure in tightening the pack 
after inspection or cleaning. 


Materials and Maintenance 


Because they never come in con- 
tact with the process fluid or heat- 
exchange media, the frame and 
supporting members need not be 
constructed of corrosion-resistant 
materials. Normally, all sizes of 
a manufacturer’s heat exchangers 
can be procured in either stainless 
steel clad construction or in enamel- 
coated mild steel fabrication. 

For most applications, enamel 
finish frames are adequate. The 
stainless steel clad construction is 
best for sanitary installations, or 
where cleaning solutions are corro- 
sive. Since the entire heat ex- 
changer need not be of stainless 
steel, substantial savings accrue 
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PLATE EXCHANGERS 


Bank of Plate Exchangers Serves Sugar Refinery 


over most conventional types of 
exchangers that, if corrosion resist- 
ance is necessary, must be all stain- 
less. Heat-transfer plates them- 
selves are commonly available in 
Types 304 and 316 stainless as well 
as such materials as titanium, 
Hastelloy C and cupro-nickel. 

The plate heat exchanger re- 
quires no special preparation for in- 
stallation. Units are shipped ready 
for installation except for required 
piping connections. Most models 
are equipped with adjustable feet to 
permit immediate leveling. Since 
the unit is essentially vibration- 
free, it is not normally necessary to 
secure it with foundation bolts. 

The plate exchanger can _ be 
cleaned in place by counter-flow 
circulation of cleaning solution at 
high velocities—normally about 13 
times product flow. In-place clean- 
ing is effective for the same reason 
that heat-transfer coefficients are 
high—turbulent flow caused by 
plate design. 

In-place cleaning should have no 
effect on the gasket material if, of 
course, proper cleaning procedure 
and cleaning materials are used. In 
most cases, dilute hot caustic solu- 
tion flushed through the unit pro- 
vides the necessary cleaning effect. 
Where necessary, a dilute solution 
of nitric acid is used. As soon as 
chemical cleaning is completed, the 
unit is generally flushed out with 
clear water. This prevents possible 
damage to plates or gaskets due to 
accumulation of cleaning com- 
pounds. 

If in-place cleaning is not com- 
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pletely successful, at least it softens 
plate deposits so that mechanical 
cleaning is quicker. Mechanical 
cleaning is easy because complete, 
easy access to all heat-transfer sur- 
face is provided. It is necessary 
only to loosen two tightening nuts 
and roll back the pressure plate to 
expose the plates completely. 


Plate vs. Shell-and-Tube 


Under normal conditions, laminar 
flow exists in a smooth pipe when 
Reynolds number is below 2,100. 
Turbulent flow exists at higher 
Reynolds numbers. But it should 


Nomenclature 





a Effective plate area. 

c Specific heat. 

f, Correction for specific applica- 
tion. 

fi, Correction for u for flow velocity 
per plate. 
Correction for u for mean tem- 
perature. 
Number of plates. 
Total pressure. 
Pressure drop per plate. 
Flow rate per plate. 
Total flow rate. 
Temperatures. 
Mean temperature. 
Product temperature change. 
Log-mean temperature differ- 
ence. 
Over-all heat-transfer coefficient. 
Corrected over-all coefficient. 
Correction for plate grouping for 
true counter-flow deviations. 
Terminal fluid temperature dif- 
ference. 
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Sterilized Product Preheats Incoming Feed 
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Sterilized media 


be noted that these conclusions are 
based on experiments in smooth 
pipe. 

As pointed out before, turbulence 
tends to break down the stagnant 
insulating film at a heat-transfer 
surface. It is possible to secure tur- 
bulent flow at lower Reynolds num- 
bers if there is sufficient disturb- 
ance of the fluid flow. That’s why 
plates almost always have a profile, 
such as the corrugations, that im- 
parts maximum turbulence. Many 
plate-type heat exchangers secure 
turbulent flow at Reynolds numbers 
as low as 180. 

Plate exchangers will always give 
higher heat-transfer coefficients 
than shell-and-tube units at the 
same Reynolds number. Just as im- 
portant, the plate-type will have a 
lower pressure drop than a shell- 
and-tube unit with the same heat- 
transfer coefficient. 

Table II provides a comparison 
of pressure drop and heat-transfer 
coefficients of plate and of shell-and- 
tube units. Heat-transfer coeffi- 
cients and pressure drop may vary 
considerably with different plate- 


Compare Coefficients and Pressure 


Velocity, 
Exchanger 


Tube (0.23 in. |.D.) 
Tube (0.23 in. 1.D.) 
Plate 


92 














Regenerator Heater 


\125 F. 











Holding tank 


Sterilized media 


ati. 








type exchangers, but the informa- 
tion given in the table is typical for 
equipment of many larger manu- 
facturers. 

To point up the difference in sur- 
face requirements between the two 
types, let’s take a hypothetical heat- 
ing and cooling situation. An in- 
stallation requires that 33,400 lb./ 
hr. of water be cooled from 150 F. 
to 70 F. using 33,400 lb./hr. of 60 
F. cooling water that would be 
heated to about 140 F. Pressure 
drop should not exceed 10 psi. on 
either side. 

The required plate-type_ ex- 
changer would have an over-all 
heat-transfer coefficient of 430 
Btu./(hr.) (sq. ft.) (°F.) and a 
total surface requirement of 765 
sq. ft. The shell-and-tube unit 
would have a heat transfer coeffi- 
cient of 260 and a total surface re- 
quirement of about 1,200 sq. ft. In 
this case, the shell-and-tube unit 
was figured on the basis of 4-in.-O. 
D., 20-BWG tubes. 

A valid cost comparison of the 
plate and shell-and-tube exchangers 
can be made only on the basis of 


Drops—Table Il 


Heat Transfer Coefficient, 
Btu./ (Hr.) (Sq.Ft.) (° F.) 


350 
1,000 
1,000 


AP, 
Psi. /Ft. 


0.016 
0.10 
0.08 


i 


material specification and operating 
requirements. If carbon steel con- 
struction is to be used, it is almost 
impossible for the plate exchanger 
to be competitive. In most cases, 
the plate-type will compete if the 
tubes in the shell-and-tube must 
be stainless steel. On an all-stain- 
less steel basis, the plate-type is 
invariably less expensive. [The CE 
Cost File, p. 112 this issue, gives 
plate exchanger purchase cost for 
three materials of construction: 
Types 304 and 316 stainless and 
cupro-nickel alloy. ] 

There are operating conditions 
that override the factor of material 
of construction. In a multiple-duty 
application where both cooling and 
heating of one stream is required, 
the plate-type has decided advan- 
tage. In a plate exchanger all that 
is needed is a connecting plate to 
separate the plate packs; two shell- 
and-tube exchangers would be 
needed. 

Cost advantage of the plate-type 
is even greater in a case where the 
function for which the exchanger 
was designed is changed and addi- 
tional surface is required. Heat- 
transfer surface can be increased 
in the plate unit by adding more 
plates. With conventional exchang- 
ers more units would have to be 
added. Upper limit for expansion 
of one of the typical standard plate 
exchangers now available is 1,600 
sq. ft. of heat-transfer surface, the 
transfer surface being 180 in. long, 
33 in. wide and 73 in. high. 
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How-to-Do-It 


Fig. 3 shows a good example of 
a plate-exchanger application that 
uses the “heat regeneration” prin- 
ciple. It involves the processing of 
various fermentation media used in 
the manufacture of antibiotics. 

Two plate-type units are installed 
in a pharmaceutical plant. One 
unit, designed for a total capacity 
of 82,000 lb./hr. of fermentation 
media, operates «s follows: 

¢ 82,000 lb./hr. (150 gal./min.) 
of fermentation media are heated 
from 70 F. to 235 F. by the same 
amount of already-sterilized fer- 
mentation media supplied at 290 F. 

eMedia are further heated 
from 235 F. to 290 F. by 298-F. 
steam. 

eMedia then go from _ ex- 
changer to a holding tube. They are 
held for sterilization for the re- 
quired time at 290 F. 

eMedia are then cooled from 
290 F. to 125 F. in regeneration de- 
scribed in the first step. 

eMedia are further cooled 
from 125 F. to 77 F. by 40-F. water. 

The exchanger has Type 316 
stainless steel heat-transfer plates 
and an enamel finish frame. Total 
installed surface is 690 sq. ft., a 
purchased investment of about 
$14,000. Price comparison with a 
conventional unit would have to be 
based on all-stainless construction 
since operation must be completely 
sterile. 

n interesting sidelight is that 
with previous equipment it took 
about 153 hr. to sterilize a batch 
before it went to the fermenters. 
Now it takes a little over three 
hours for the same operation. 

Applications also include heating 
rubber latex, cooling and heating 
yeast cream, recovering heat from 
spent sulfite liquor, heating and 
cooling heavy chemical solutions, 
preheating various process feed 
streams and many others. Table III 
includes two examples. 

There are, however, several limi- 
tations. Plate exchangers cannot 
be used at pressures in excess of 
150 psi. nor at temperatures in ex- 
cess of 300 F. Since the exchangers 
have smal! holdup, applications that 
involve condensing extremely large 
quantities of vapor are generally 
impractical. Furthermore, they 
can’t be used for true gases. Fi- 
nally, with solid-liquid suspensions, 
the largest particle size should not 
be comparable to distance between 
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Plate Grouping Determines Flow Pattern 
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plates. Particle size should not be 
larger than about 0.02 in. less than 
the maximum distance between 
plates. 


Design for Plate Exchangers 


“Plating” is the term used in 
plate heat exchanger work to desig- 
nate the determination of number, 
type and arrangement of exchanger 
plates. Number of plates and loca- 
tion of plate ports are determined 








for each installation and are de- 
pendent on operating specifications. 
This plating flexibility is a prime 
reason for success of the plate ex- 
changer in handling critical and 
heat-sensitive process fluids. 

The designer may take advan- 
tage of product physical character- 
istics at different temperatures. For 
example, a plate grouping arrange- 
ment can be selected to maintain 
maximum velocity commensurate 
with actual fluid viscosity at any 


Compare Plate Heat Exchanger Installations—Table Ill 


Duty 


Process side 


to 90 F. 
Service side 


80 F., exit at 125 F. 


Process Material 
Sp. g. 
Sp. heat ; 
Viscosity 60 F. 
90 F. 


Exchanger * 
AP (process) i. 
AP (service) i. 
Surface area q. ft. 
Required space 
Length . 5 ins 
Width . 9 in. 
Height . 1 in. 


Purchase price $7,000 


Cool 53,000 Ib. /hr. 18° 


Brix molasses from 180 F. 


200 gal. /min. (100,000 
Ib. /hr.) water; enter at 


Cool 141,000 Ib. /hr. sul- 
fonic acid and oil from 
125 F. to 100 F. 
141,000 Ib. /hr. water; 
enter at 72 F., exit at 
83 F. 


0.94 

0.44 

200 cs. @ 100 F. 
70 cs. @ 125 F. 


20 psi. 
19 psi. 
800 sq. ft. 


10 ft. 8 in. 
2 ft. 9 in. 
6 ft. 1 in. 


$15,500 


* Material of construction for plates is 316 stainless steel. 
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PLATE EXCHANGERS .. . 


specific point in the exchanger. This 
contributes maximum exchange 
performance and helps keep pres- 
sure drop in line. 

It is common practice, especially 
in heaters, to reduce size of the 
plate groups at the end of the plate 
pack, or at the last pass, to increase 
velocity of the product at the heat- 
ing medium entrance. Turbulence 
resulting from the increase in veloc- 
ity hinders fall-out of suspended 
solids which might otherwise 
“burn-on” the heat-transfer_ sur- 
faces. 

Regardless of the ratio of cool- 
ing-fluid flow to product flow (cool- 
ing-fluid ratio) used, equal velocity 
on hot and cold sides of the plates 
is maintained by regulating the 
size of the plate grouping. This is 
particularly important when pres- 
sure-drop restrictions are strin- 
gent, and it is necessary to use a 
large cooling-fluid ratio. 

Fig. 4 is a schematic of flow pat- 
tern for an exchanger with 15 
plates. Product is handled by four 
groups of two plates each, while 
cooling water is passing through 
two groups of four plates each. 
Within each group, liquid can be 
divided into any number of parallel 
flows, but each group is in series 
with the others. The size of each 
group is determined by quantity of 
liquid flow; number of groups is 
determined by the log mean tem- 
perature difference and the process 
fluid temperature change required. 

When unequal plate arrange- 
ments are used, a true counter- 
current-flow arrangement is not 
obtained. In Fig. 4, plate arrange- 
ment departs from actual coun- 
ter-flow conditions. This normally 
requires correction of log mean tem- 
perature difference, but most manu- 
facturers make required corrections 
to the actual over-all corrected 
coefficient. Standard correction fac- 
tors are available, for every pos- 
sible plate arrangement, that ac- 
count for all liquid flow ratios that 
might be encountered. 

There is little, if any, informa- 
tion published or otherwise avail- 
able on the actual method of cal- 
culating required surface of plate 
heat exchangers. For _ instance, 
there is no exact information on 
film coefficients and Ap vs. U cor- 
relations. Each manufacturer has 
developed an equation that suits his 
design; no one equation would ap- 
ply to all makes of plate exchang- 


ers. The following example, how- 


Charts Aid Design 


Overall coefficient u, 
hundred Btu./ (hr) (sq. ft) (°F 
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ever, is one design procedure that 
is used. 

Let’s suppose that it is necessary 
to cool 40,000 lb./hr. of product 
from 200 F. to 80 F. by means of 
80,000 Ib./hr. of 70 F. cooling 
water. 

From the statement of the prob- 
lem, for countercurrent flow at en- 
trances and exits, 

Cooling water ratio = 2:1 
70 F. 
10 F. 
= 120 F. 
= 30.8 F. 

If we assume an experimental 

plating arrangement, 


8,000 Ib./hr. product = 5 +5 
8,000 lb./hr. water  —‘10 


then we can secure an over-all cor- 
rected value for the coefficient, us- 
ing Fig. 5. 
Flow /plate (per pass) 
U 
fe 
Zz 
fo 1 
Se = 0.89 
U = 800 x 1.04 x 0.89 x 1.1 = 810 
We can now calculate the number 
of plates required. 


8,000 Ib. /hr. 
800 


1 
3 
1 


hueun ud 


Qc At 
Ua A'tn 


40,000 X 1.0 120 
810 X 3.35 X 30.8 
= 57.5 plates 
We could, therefore, use the fol- 
lowing plating arrangement: 
6+5+5+5++5+4+5 
10+ 10 + 10 
This arrangement can be handled 
with 59 plates. The pressure drops 
can be calculated using Fig. 6. 


AP Ap X temperature correction X 
no. of groups 

2.8 X 0.955 X 6 = 16 psi. 

2.8 X 0.955 K 3 = 8 psi. 


AP», 
APy 
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Now You Can Answer With Certainty. Are You. 


Sure You Are Using the Right “K’? 


K=y/x 


Equilibrium Constant , K 


Also known to engineers as . 


Vaporization constant 


Vaporization ratio 


Volatility equilibrium distribution ratio 


have one of at least five forms, 


Depending on the standard-state basis selected 


As2P/" 
K=£,°/f,° 
K=H/" 


K =y, Pe’/t, where b= (v—B) ("—P)/RT 


K=f,’y, %,/fy 


Vy Py 


STANLEY B. ADLER and DOMINIC F, PALAZZO, The M. W. Kellogg Co., New York. 


ALCULATION of liquid-vapor equilbrium constant, 
K, is among the engineering calculations most 
frequently encountered in the design of chemical proc- 
ess plants and petroleum refineries. If vapor and liq- 
uid composition data at equilibrium are available for 
a particular system, then the constant can be ob- 
tained directly. 
Frequently, however, such data are unavailable. 
They must be calculated from thermodynamic rela- 


tionships or, if available, the data must be checked for 


thermodynamic consistency and extended to other 
conditions of temperature, pressure or composition. 

Unfortunately, neither the definition nor the name 
of K is standardized in the chemical engineering lit- 
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erature. It has been referred to as the vaporization 
constant, vaporization ratio, volatility equilibrium dis- 
tribution ratio and, of course, the equilibriwm con- 
stant. Mathematical definitions have also been nu- 
merous. Depending on the conditions, K can be ex- 
pressed by any one, and more, of the following equa- 
tions: 


K = P/x 

K = f1°/fy' 

K = H/r 

K = y,Pe'/r 
where b = (v — B)(r — P)/RT 

K = fr? yi on/fv° 
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How Combinations of Standard States Rearrange Expressions for K of Component i 


‘ 


Column 1 


In Terms Of 
Unit Fugacity 


Case K-One—Liquid; 
Pure component at 
T and x of mixture. 


Column 3 


Ideal Solutions In Both Phases 
Gases Not Perfect 


n udP 
figs or it) 








Vapor: Same. 


Case K-Two—Liquid: 
Referred to infinitely 
dilute solution. Vapor: 
Pure component at T and 
» of mixture. 


Case K-Three—Liquid: Pure 
component at 7 and x of 
mixture. Vapor: Unit 


(1.0)(nv,) 





a 
(1.0)(#) ols, RT 
(F.0} (av) - 


(1.0) (mv) 


Cor 
le it) 








fugacity. 


Case K-Four—Liquid: Referred 
to infinitely dilute solution. 
Vapor: Unit fugacity. 


In this article we shall adopt as our basic definition of 
the equilibrium constant the relationship: 

K = y/zx 
The other forms can be derived from this. 

Very often, Eqs. (1) through (5) are used without 
specifying clearly their limitations; the standard 
states; or differentiating between notation for stand- 
ard state, in general, and the specific case. This can 
lead to serious error. To make proper use of equi- 
librium constants it is both very important and a 
necessity that engineers recognize that composition 
of a nonideal system plays a big part in determining 
the value of K. 

Particularly when K-constant data were first pub- 
lished, charts appeared giving values of K which did 
not take into consideration the other components in 
the system, or the relative amounts in which these com- 
ponents were present. Because of the wide distribu- 
tion of these charts—they are used even today—the 
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(mv,)(1.0) 


n vdP 


(1.0)(4) PORT 


(nv,) (1.0) 


s (1.0)\Pvpe 
(wv) (1.0) 








importance of the effect of composition has not been 
fully appreciated. 

The importance of the effect of composition has been 
well illustrated by Dodge‘ in a table of K’s for methane 
at 160 F. and 500 psia, with various less volatile com- 
ponents. K varies from 3.89 to 14.6 in eight systems. 
Had hydrogen been a component of one of these sys- 
tems, the methane K could have been even less than 
1.0, emphasizing still further the error involved in 
disregarding the presence of other components in the 
system. 

Most data in recent years have allowed for composi- 
tional effects through molal average boiling points”, 
of one or both of the phases, by Watson characteriza- 
tion factors“ or by means of activity coefficients. 

It is not the purpose of this article to present a 
fundamental thermodynamic development of the equi- 
librium constant. This has been done many times in 
any number of texts. Rather, our purpose is to take 
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Column 5 


As x; Approaches Zero 
In A Nonideal Liquid 
Solution; Ideal Gas 
Solution (Gases Not 
Perfect) 


n vdP ils 
RT ile. ibe 
(1.0)(mv,) 


Celumn 4 


As x, Approaches 1.0 
In A Nonideal Liquid 
Solution; Ideal Gas 
Solution (Gases Not 
Perfect) 


fe nae 
(1.0)(nv,) 





yPH 


(1.0)(mv,) 


(1.0)H 
(1.0)(mv_) 


t vdP 
(1.0)\Prv,eP ART 
(wv) (1.0) 


rv 
(7,3) Pupe RT : 


(mv,)(1.0) 





xR H 
(mv,,)(1.0) 


(1.0) 4 
(wv) (1.0) 


information available from a number of different 
sources and collate it, showing how the various parts 
are related; to take different forms of the equilibrium 
constant and show how they are related and used by 
engineers. 

Starting with a general expression, we'll show how 
the various special forms develop logically from it, 
depending on the standard states being used and the 
particular restrictions placed on the system. By show- 
ing clearly the interrelationships among the various 
forms of K constants, sets of data reported by differ- 
ent investigators can be converted to a common basis. 
Also, the range of available data can be made not 
only larger than that of one set, but frequently even 
greater than their sum. Such a conversion to the com- 
mon basis permits comparison of data in the same 
range. 

In the second article of this two-part series (to be 
published in an early issue), we'll present a number 
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. EQUILIBRIUM CONSTANTS 


Nomenclature 

Activity = f/f’. 

Van Laar constant. 

First virial coefficient in the equation of state. 
Fugacity, atm., psia. or mm. of Hg abs. 

Henry’s law constant. 

Equilibrium constant = y/x. 

Partial pressure of component i in the solution. 
Vapor pressure, absolute units. 

Universal gas constant. 

Absolute temperature, deg. R. 

Volume of the liquid, cu. ft./mole. 

Volume of the vapor, cu. ft./mole. 

Mole fraction in the liquid. 

Mole fraction in the vapor. 

Compressibility factor. 

Equal to ¢7’ = activity coefficient usually used = a/x. 
Activity coefficient taking into account deviations due 
to molecular size and volatility. 

Fugacity coefficient = f/r. 

Total pressure, absolute units. 

Activity coefficient taking into account deviations due 
to molecular or chemical type. 


ARNT ESCNS VIRB Brea 


qe 
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Superscripts 
Standard state referred to infinitely dilute solution. 
Standard state referred to the pure component at the 
temperature and pressure of the mixture. 
Standard state of unit fugacity. 
Standard state in general. 
Subscripts 
Liquid. 
Average of values at vapor pressure and total pres- 
sure. 
Vapor pressure. 
Reduced conditions of P or T. 
Vapor. 
i Components. 
Total pressure. 


of sample calculations to illustrate the application of 
some of the equations and to point out the advantages 
of using different standard states for particular sit- 
uations. 


Let’s Start With Basic Thermodynamics 
Our logical starting point is the development of 
basic thermodynamic relationships for 
K = y/z 
The definitions of activity and activity coefficient 
are, respectively: 
S/fe (6) 


and 
y =a/z (7) 


which can be combined to give: 
7 = f/fex 


f=fry (8) 

Because at equilibrium fy = f,, then by writing Eq. 

(8) for both liquid and vapor phases and equating the 
results: 


Sv°yyy =fury 
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y/x = K = yt fu°/vvSv° (9) 

Here then is the basic relationship between K and 
the thermodynamic function from which all the special 
cases can be derived. Sometimes” ** the coefficients, 
y, can be broken down into two factors, ¢ and y. The 
first takes into account deviations from ideal solutions 
because of molecular or chemical type; and the second, 
deviations due to molecular size or volatility. 

When these factors are included, the expression 
takes the form of Eq. (5). Because of the difficulty in 
determining these factors separately they are usually 
combined into one coefficient, y. 

Eq. (9) is a general form of the equation for K. 
There can be, therefore, many different forms of K by 
changing the standard states. These different forms 
can be related through Eq. (8), since: 


= = ete. 


(foxy ) Std. Statel a (foxy) 84: State2 


(fe y)S4- Statel = (fey )Std- State? = ete, (10) 


Of course, this relationship can be applied independ- 
ently to both the vapor and liquid phases. 

In the table on the preceding pages we have shown 
four of the more common combinations of standard 
states used in calculating K. They are based on com- 
binations of three different standard states: 

¢Standard State 1. The pure component at the 
temperature and pressure of the mixture. (Designated 
by superscript S.) 

¢ Standard State 2. State of unit fugacity. (Desig- 
nated by superscript U.) 

eStandard State 3. Standard state referred to 
infinitely dilute solution at the pressure of the system. 
(Designated by superscript R.) 

We have chosen Standard States 1 and 3 for the 
liquid phase, while for the gas phase we have used 
Standard States 1 and 2 in calculating the four K’s. 
The first column in the table shows the equilibrium 
constants with the appropriate symbols substituted for 
each of the variables. 

Thus, for example, y,* and y," are the activity coeffi- 
cients of component i in the liquid and vapor, re- 
spectively, and f,* and f,* are the fugacities of com- 
ponent 7 in the liquid and vapor in the standard state. 
The superscript S indicates the specific standard state 
(pure component), while the subscripts ZL and V indi- 
cate liquid and vapor, respectively. 

The next column in the table gives some of the 
working forms of the equation. The third column 
shows the form of the equation when the solutions, 
both liquid and vapor, are ideal but the vapors are not 
perfect gases. An ideal solution is defined as one which 
obeys the Lewis and Randall rule, 


fi = afi’ 


over the whole range. 

Columns 4 and 5 present the special forms of these 
equations for nonideal liquid solutions as the mole 
fraction of component i, 2,, approaches 1.0 (Column 
4); and as x, approaches zero (Column 5). These 
forms are presented to emphasize the fact that under 
these special conditions the activity coefficients are 
equal to 1.0, provided only that the standard state is 
chosen properly. 

The horizontal entries in the table are designated as 
K-One, K-Two, etc., and are meant to identify only the 
various combinations of standard states. We do not 
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mean to imply that they are different equilibrium con- 
stants, since in the final analysis: 
K-One = K-Two = K-Three = K-Four = y/x 


How to Obtain the Familiar Forms 


What is the relationship among the various forms 
given in the table and how are some of the other 
familiar forms obtained? Consider, first, Case K-One 
in which both the liquid and vapor are referred to the 
pure components at the temperature and pressure of 
the mixture. 

The fugacity of the pure component, f,*, is calcu- 
lated by multiplying the vapor pressure, P, and the 
fugacity coefficient, vp, at P and temperature T. This 
represents, then, the fugacity of component 7 at the 
vapor pressure of component i and the temperature of 
the mixture. To correct the fugacity to the total pres- 
sure of the solution, Py, is then multiplied by the 


factor e” where, 
is 
b= | vdP/RT 
P 


and where 7 is the total pressure and v is the molal 
volume of the liquid. 
For a liquid, v is essentially constant, giving: 
ev(r—P)/RT 


The fugacity of the pure component i in the vapor 
phase is obtained by multiplying a by v,, which is the 
fugacity coefficient evaluated at the total pressure 
and temperature of the system.“ In Column 3 of the 
table, of course, the only change is that the activity 
coefficient y,“ = y,* = 1.0, because the solutions are 
ideal. 

Since, as is well known, a solution behaves ideally 
with respect to component i when 2, approaches 1.0, 
the equations in Columns 8 and 4 are the same. Fin- 
ally, in Column 5, the activity coefficient of the liquid 

1.0 since as x, approaches 0 the system becomes 
more and more nonideal with respect to component 7. 
in the gas phase y," is shown equal to 1.0, because 
gaseous solutions are usually quasi-ideal, even at mod- 
erately high pressures. 

The exponential term in the above expressions, which 
corrects the fugacity from the vapor pressure of com- 
ponent i to the total pressure, is usually close to 1.0 
and can be neglected. At low pre ‘sures it is also usually 
possible to neglect the correction of pressure to fu- 
gacity so that under these conditions: 

vp = vy = 1.0 
Making these simplifications, we arrive at the next 
relationship: 
(11) 


C= y/e = yePi/yve 


Since yy is equal, or very close, to 1.0 when Stand- 
ard State 1 is selected for the gas phase, a very famil- 
iar equation is obtained: 


K = y/x = yi P 1/6 (12) 

When the liquid solution is also ideal and Standard 

State 1 is chosen for the liquid, Raoult’s and Dalton’s 

laws are ‘satisfactory for calculating the equilibrium 
constant. This gives us Eq. (1): 

K = P/r (1) 

Placing pressure limitations on the application of 

various expressions is, of course, very difficult. How- 
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ever, as a guide, Robinson & Gilliland” have stated 
that this equation: 


where 


T 
v= f vdP/RT 
P 


should give reasonable accuracy up to a reduced pres- 
sure of about 0.5 for mixtures which obey Raoult’s law 
at low pressures. Therefore, we can assume that by 
adding the correction factor, y,, the equation should be 
equally applicable to nonideal solutions. 

The pressures up to which the fugacity coefficient 
may be neglected can be determined by making a few 
quick calculations using generalized charts to de- 
termine the approximate error involved by omitting 
these terms. 


Now, Let’s Look at Case A-Two 

For Case K-Two the standard state for the 
phase is the pure component at the temperature and 
pressure of the solution, as in Case K-One. However, 
Standard State 3 was selected for the liquid. 

In the table, you can see that in Columns 2-5 the 
fugacity of component 7 referred to infinite dilution 
has been replaced by the Henry’s law constant, which 
can be determined by experiment.” ” This constant 
can be considered to be the fugacity of some hypo- 
thetical substance which behaves according to Henry’s 
law with the other component of the mixture from 
6, - = O62 = BS. 

In practice, H can be obtained by extrapolating the 
tangent of a curve plotted as p or f vs. x, for very 
small values of x,;, to the point where the tangent 
intersects the ordinate at x, = 1.0. The value of p or f 
(whichever applies at the pressure being considered) 
read off here is equal to H. 

You will find in Column 3 this equality: 

(1.0) (H) (1.0) ( Pvpe?) 
(1.0) (rvz) = (1.0) (9v,) 


b fr vdP/RT 
sf P 


which can be obtained directly from Eq. (10): 


(1.0) (77) AA bh (1.0)( Pvpe”) 


(1.0) (wvz) yv5fyS (1.0) (vz) 


gas 


where 


YL Rf L R 


Sf S 
yv'ly 


where b is as given above. 

We have presented Eq. (18) to bring out two points. 
First, when the system is ideal, and in this case both 
liquid and vapor are assumed to be ideal, the activity 
coefficients for Standard States 1 and 3 are both unity. 
This is true because in the ideal system p or fiis a 
linear function of x, and Henry’s and Raoult’s laws 
become identical. Secondly, by comparing the four 
expressions in Column 8 it illustrates how, in the 
final analysis, regardless of the form or standard state 
chosen, the equations must reduce to a common form 
for any given set of conditions. 

Certainly, this is not a startling conclusion; but 
apparently it is a source of concern to some who 
find themselves working with different standard states. 

In Column 5 of the table, where the concentration 
of component i approaches zero, y," = 1.0 as a result 
of the definition of this standard state. However, we 
have shown above that y,” 1.0 for this condition. 
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How Standard States Change Gamma 
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On the other hand, in Column 4 y," * 1.0 for the 
conditions of 2; approaching 1.0, while y,° = 1.0. 


A Look at Cases K-Three and K-Four 


Up to this point we have made use of two of the 
three selected standard states. There remains now the 
standard state of unit fugacity which is shown com- 
bined with Standard States 1 and 3 as Cases K-Three 
and K-Four, respectively. 

In both cases the vapor standard state is taken as 
that of unit fugacity and in Column 2 of the table 
f,” is shown as equal to 1.0. For the standard state 
of unit fugacity and for an ideal gaseous solution, the 
activity coefficient is not equal to 1.0, but rather to 
mv, We can show this by using Eq. (10): 

(y°f)S4- Statel — (yf) 5%4- State 2 


(1.0) (fy) ¥ v/’(1.0) 


Therefore, 
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Thus, even for an ideal solution the activity coeffi- 
cient is not necessarily unity. Again, through Column 
3 of the table it can be shown how all forms of K can 
be reduced to a common one. 


How Activity Coefficients Are Related 


We can obtain a better understanding of the activity 
coefficient for the standard state based on the pure 
component and the one for the standard state referred 
to infinite dilution by deriving the relationship be- 
tween the two. At infinite dilution, x, approaches zero, 
and i,“ is 1.0, as discussed above under Case K-Two. 

At this same condition, the value of y,* may be desig- 
nated as (yz°) iy. aii. (the log of which is equal to the 
Van Laar constant). Using Eq. (10), and inserting the 
above values of y," and y,“ for the activity coefficients 
at z, = 0: 

(15) 
(15) into Eq. 


Su8(yt4) ing. ait. = S®(1.0) 


Substituting the value of f," from Eq. 


(10) gives: 


= [fi5(yz) ing. ait.lye® 


SiSy L* 

which simplifies to: 
yi® = y18/(y18) ing. ait. (16) 

Values of the activity coefficients for these two 
standard states at any concentration are thus related 
by the factor shown in Eq. (16). We have shown this 
in the illustration on the previous page where y,* and 
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A.", shown respectively as lines PQ and KL, are sepa- 
rated by a constant distance, d, equal to: 


log (yz) inf. dil. 


Application of Standard State 3 


The fact that y,* and y,”" are so simply related might 
lead to this question: Why resort to the use of y," at 
all? Why not just use y,*? 

Here’s why. Inspection of the expressions for K 
when the pure state is selected for the standard state 
shows that in all cases the vapor pressure, P, is 
involved. When working with H., CH,, CO, CO., N., 
etc., the temperature is nearly always so far above the 
critical that no vapor pressure can even be estimated 
by extrapolating. Selection of the standard state re- 
ferred to infinite dilution avoids this difficulty. 

This can be brought out more forcefully by a dis- 
cussion of two frequently encountered thermodynamic 
‘calculations, Taking the expression for Case K-Two 
in Column 1: 


K = yx®fi®/yvfv5 
by zy, results in this equation: 


Kavr = vi" fi (17) 
when y;° = 1.0. Eq. (17) is extremely useful when 
working up experimental data for: 

e Extending data to other temperatures and pres- 
sures. 

¢ Calculating heats of solution. 

e Testing data for thermodynamic consistency. 

¢ Other applications where activity coefficients are 
involved. 


and replacing f,° 


In an Early Issue: Practical Applications 


In the second article of this two-part series, we’ll 
present some worked out illustrations which will point 
up the practical applicability of what we have dis- 
cussed so far. Look for it in an early issue. 
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How to Calculate and Combat 


Static Electricity Hazards 


In Process Plants — II 


Here are techniques for calculating the hazards 


in many chemical situations and 


steps to take to reduce the possibility of an explosion-causing spark. 


D. I. SALETAN, Engineering Dept., Shell Chemical Corp., N. Y.* 


OSTLY shutdowns, loss of equipment, injured per- 
%p sonnel—these are some of the penalties for over- 
looking electrostatic hazards in chemical plants. This 
is a real and little-appreciated problem. 

We know fairly well the mechanisms behind electro- 
static accumulation: voltages can build up to high 
figures in a flowing system of a nonconducting liquid 
causing a high-energy spark; vapors, mists and dusts 
can be easily exploded with minimum ignition energies 
of 0.1, 1 and 10 mj. respectively (see Chem. Eng., 
June 1, 1959, pp. 99-102). 

But it is also possible to calculate and get a rough 
measure of static electricity hazards for many opera- 
tional situations in the chemical industry. 

However, before getting into the calculations, we 
need to know something about the electrical properties 
of organic chemicals. 


Liquids Present Serious Hazards 


Many people make a serious error when considering 
liquids. This is in only being concerned about liquids 
whose vapor pressures at ambient temperatures could 
give vapor-air mixtures above the liquid within the 
explosive concentration limits. However, the explosibil- 
ity of liquid mists tends to blur any lower limit based 
on volatility (see Chem. Eng., June 1, 1959, p. 102). 
Transient mixing and blending (such as tank breath- 
ing) can render many “safe” liquids hazardous. Thus, 
a preliminary screening on the basis of vapor pressure 
can be very misleading. 

Fig. 1 broadly categorizes organic chemicals as to 
electrostatic hazards by their dielectric constant and 
electrical conductivity.” ° 

At this point, some definitions are in order. Dielec- 
tric constant is the specific inductive capacity of a ma- 
terial. It is equal to the ratio of capacitance of two con- 
densers of equal size—one using the particular dielec- 


- *This concludes a two-part series by the author on electro- 
static hazards. For theory as well as author’s biography, see 
the June 1 issue, p. 99. 
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tric, the other using vacuum as the dielectric. Of 
course, capacitance expresses the ability of a circuit 
to hold or store electric charges. The unit, farad, is 
the capacitance which will store one coulomb/volt. 

In dealing with continuous liquid phases and 
grounded walls, we are only concerned with liquids 
whose conductivity is about 10-10" mho/cm.” (This 
limitation, of course, does not hold where the walls are 
not grounded). For specific conductivities less than 
10°” there will, in general, not be enough charged par- 
ticles present to form an electrical double layer at the 
phase boundary—without this there can be no electro- 
kinetic phenomenon (i.e., streaming current or flow of 
electricity caused by entrainment of charges by a 
flowing liquid) .*’ 

From Fig. 1 it may be seen that at least from avail- 
able figures, hydrocarbons and ethers seem to be the 
only classes of liquid organic chemicals which have 
electrical conductivities low enough to present a hazard 
in continuous flow situations into grounded vessels. 


Importance of Dielectric Constant 


There is a substantial correlation between conductiv- 
ity and dielectric constant. 

What conductivity low-conductivity liquid organics 
do have is primarily created by the presence of dis- 
solved extraneous material which provides charged 
particles by dissociation. The decisive importance of 
dielectric constant of the liquid lies in its strong in- 
fluence on degree of dissociation of such dissolved elec- 
trolytes. Fig. 2, taken from the work of Kraus and 
Fuoss,’ shows how identical concentrations of an elec- 
trolyte dissolved in solvents of different dielectric con- 
stants can produce dramatically different levels of con- 
ductivity. 

While type of dissolved material can make a sub- 
stantial difference, the effect of dielectric constant is 
so striking that initial screening is possible on the 
basis of dielectric constant alone. The terms strong 
and weak electrolyte used in Fig. 2 refer to behavior 
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Dielectric constant 


\Glycols /Aicohols 








Minus log conductivity 


Hydrocarbons: Static Electricity Hazard — Fig. | 
In the group of liquid organic chemicals, hydro- 
carbons give the most trouble from static elec- 
tricity. This is because electrical conductivities 
are very low, permitting charges to build up, par- 
ticularly under conditions where a fluid flows into 
a grounded tank. Note that the figure above shows 
some correlation between conductivity and dielec- 
tric constant (see text). 


in aqueous solutions and can be considered only a 
qualitative differentiation in the nonaqueous solvents 
we are talking about. 

Effect of various types of additives on hydrocarbon 
conductivity is further brought out in Fig. 3. Scat- 
tered data’ "" have been collected here and corrected 
to a hypothetical medium with a dielectric constant of 
2.2, by correcting conductivity values on the basis of 
the approximate relationship that a 0.1 increase in di- 
electric constant will increase electrical conductivity 
by roughly 50%." ° 


Nomenclature 





Pipe cross-section, sq. cm. 

Capacitance, farad ee.p/R. 

Current, amp. 

Pipe length, cm. 

Electrostatic charge, coulomb. 

Electrical resistance, ohm. 

Voltage, volt. 

Energy of an electrical discharge, joule. 
Dielectric constant (dimensionless ratio). 
Absolute dielectric constant of a vacuum = 
10°" sec./ohm-cm. 

Contact potential, volt. 

Electrical conductivity, mho/cm. 
Viscosity, poise. 

Microfarad. 

Electrical resistivity, ohm-cm. 

RC = relaxation time constant, sec. 
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Fig. 2 
Dielectric constant—a measure of the capacity of 
a material to hold electric charges—has a strong 
effect on organic-solvent conductivity. Actually, 
the dielectric constant property influences the 
dissociation of dissolved electrolytes, carried as 
impurities in many hydrocarbons. The higher the 
constant the more dissociation and the greater the 
conductivity. 


How Dielectric Affects Conductivity 


A strong electrolyte will require a concentration of 
about 10° normal to provide sufficient conductivity to 
be safe while a weak electrolyte would require 100 
times that concentration. Note that very weakly ionic 
additives such as ethanol or water require much higher 
concentrations to affect conductivity appreciably. 
Whatever effect water or alcohols may have as solutes 
in hydrocarbon solvents is primarily in increasing 
the dielectric constant. 

A distinctive contribution in this field has been made 
by Klinkenberg, et al, who found that by using certain 
combinations of polyvalent electrolytes a considerable 
enhancement in electrical conductivity could be ob- 
tained at rather small concentrations.* * The synergis- 
tic effect is believed due to the possibility of forming 
a number of different ion-molecule association com- 
plexes, giving a much stronger dissociation than would 
be the case, were each salt present alone. A level of 
only a few parts per million of such combination addi- 
tives is sufficient to bring the conductivity of even very 
pure hydrocarbon streams up to the level of 10™ 
mho/cm. 

It should be noted that there are cases where two 
solutes may somewhat cancel each other and produce 
a lower electrical conductivity than either one alone 
would. It is also a common observation that an addi- 
tive may actually reverse the sign of the charge from 
that observed previously. It will bear repeating that 
we are not too much concerned here with the sign of 
the deposited charge, although it could conceivably 
make some slight difference in certain geometric situa- 
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Fig. 3 


As the figure above shows, additives to hydrocar- 
bons can radically change conductivity. A strong 
salt will require a concentration of about 10° 
normal for a safe conductivity, a weak salt will 
call for 100 times this concentration. Note that 
weak electrolytes such as ethanol and water 
require very high concentrations before hydro- 
carbon conductivity is out of the danger zone. 


Additives Up Hydrocarbon Conductivity 


tions (since the spark originates from that side of the 
gap which has a surplus of electrons). 

The above, of course, refers to additives which are 
miscible with the liquid. If a second, more conductive, 
liquid phase is present as a dispersed phase, electro- 
kinetic phenomena will in general be considerably en- 
hanced. For example, introducing a small quantity of 
aqueous phase into a rapidly flowing hydrocarbon 
stream in a plant-scale pumping test increased the 
electrostatic field strength in the receiving tank by a 
factor of 10-to-50-fold.* 

Addition of a gas phase can also have a very strong 
effect but only at an appreciable volumetric concen- 
tration in the flowing stream. The effect here is prob- 
ably one of increased turbulence and/or the creation 
of a flow system which involves suspension of liquid 
droplets in gas. 

Two-phase flow is particularly hazardous. Peak 
voltage is not necessarily reached at the point when 
flow ceases but frequently sometime later, as the drop- 
lets of conductive phase settle out in the receiving tank. 


Examples of Fluid Hazards 


Let us set off the above discussion of low-conductiv- 
ity liquids with three illustrative examples, embrac- 
ing more-or-less stock situations, where an elec- 
trostatic hazard exists even though the electrical 
conductivity of the flowing stream is what we would 
have called high enough to be safe, from our above 
discussion. 
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Fig. 4 


A seemingly simple operation can result in a seri- 
ous situation, as above. Here an organic solvent 
flows through a flexible hose to rinse out a tank 
car via air pressure. Tank car is grounded, the 
hose nozzle is not. Charges build up on the nozzle 
—a voltage of 2,000 v. would not be unusual. This 
is enough to cause a spark, setting off the solvent 
fumes in the tank car. 


Avoid Ungrounded Spray Nozzle 


It would be useful to remember that the energy 
stored in a charged condenser is: 
W =0.5CV? 
and since C = Q/V: 
W =QV/2 = Q2/2C 

Also, the electrical conductivity «, is also known as 
specific conductivity. The reciprocal of this is called 
specific resistivity, ohm-cm. (R = L/Ak). 

Fig. 4 shows a common situation where an organic 
chemical solvent with a specific conductivity of around 
10° mho/cm. is pressured through a flexible ‘hose to 
rinse out a tank car compartment. 

The tank car is grounded; but hose nozzle is not 
grounded. Calculations are as follows: 

R = 108 ohm-cm. X 400 cm./20 cm.2 = 2 * 10° ohm 
I = 107 amp./gpm. X 10 gpm. = 10~ amp. 

V =IR = 2,000 v. 

C = 50 X 107 farad 

W =0.5 CV? = 0.1 mj. 

Voltage built up on the nozzle with respect to ground 
is determined by the resistance back to ground through 
the flowing solvent itself, which in turn depends upon 
the hose dimensions. It is calculated as roughly 2 x 
10° ohm. Assuming a moderately high streaming cur- 
rent of 10° amp./gpm. and a flow rate of 10 gpm. 
through the nozzle, with charges arriving at the nozzle 
at the rate of 10° amp., steady-state voltage on the 
nozzle will therefore be of the order of 2,000 v. If the 
nozzle is held close enough to the top hatch of the tank 
car, this voltage will cause a spark to jump. 

Lastly, it is necessary to check whether such a spark 
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Watch Out When Transferring Acid Fig. 5 
Compressed air is frequently used to transfer 
acid into a storage tank. Electrical discharge can 
occur at the end of the cycle when air blows 
through. Key to this situation: a thin layer of 
low-conductivity hydrocarbon on the acid. Acid 
droplets collect on this layer. Voltage across the 
“sandwich” can be around 10‘ v. The spark can 
set off a combustible atmosphere. 


might be strong enough to initiate an explosion. This 
can be done by estimating the capacitance between the 
nozzle and tank car as being a maximum of 50 x 10 
farads. This yields a possible energy of 0.1 mj. for 
the spark which may result, just borderline on hazard. 

In the incident from which this example was taken 
a certain amount of air was trapped in the hose so 
there was, for some seconds at least, a two-phase flow 
situation, which presumably aggravated the resultant 
spark. Even had the nozzle been grounded there would 
be some sort of electrical discharge associated with the 
impinging of the solvent droplets on the inside of the 
grounded tank car. However, without the services of 
the nozzle as a charge-collecting medium, the energy of 
the sparks from individual droplets would probably 
not be great enough to be hazardous. 


Unloading Acid Into Tanks 


Another situation which merits special emphasis 
because of its frequency is unloading acid into tanks 
through overhead lines. The presumed mechanism of 
discharge and some quantitative aspects are shown in 
Fig. 5. 

Acid transfers are frequently made using com- 
pressed air and the electrical discharge usually occurs 
at the end of the transfer, when the air is blowing 
through. Typically, such tanks have a thin skim layer 
of heavy hydrocarbon floating on top of the main acid 
layer. This skim layer may have a surprisingly low 
electrical conductivity. The mechanism we have sup- 
posed here is the transient collection of a number of 
acid droplets as an agglomerate temporarily floating 
on top of the skim layer and therefore making a 


104 


N 
N 
N 
N 
N 
N 
N 


Storage tank 


>>> >>> >> >> >> >> >>> >>> >>> 


Liquid 
flow y 
SILILTTETITELS Aa 


ANAAAAAANAAAAAAANAAARARARRARASARARESE ERE 


(Lidiidiidiiiidii % 
Kiki ddididddititdtdtitiiiitiiisitiiidd 


XAAAAAAAAAAAAAAAS 


—_ 


Dangerous: Lined Tanks Fig. 6 


When a tank is lined with a plastic material, the 
vessel can act as a huge electrical capacitor, as 
above. Here a liquid flows into the tank, bringing 
electrical charges with it and voltages can build 
up to very high figures across the tank wall. A 
spark results when a grounded object is placed 
near the liquid surface. Fortunately, minute flaws 
in the lining reduce the danger somewhat. 


small “sandwich” which functions as an electrical ca- 
pacitor whose dielectric is the hydrocarbon layer. 

If the acid pool amounts to only 0.001 gal., containing 
charge at 10° coul./gal. (which is not unreasonable 
for the two-phase flow situation), then the charge ac- 
cumulation in the pool is 10“ coul. And the capacitance 
of such a pool, perhaps only 2 in. in diameter, might be 
of the order of 10 farads to ground; that is, to the 
main acid layer. The voltage across the sandwich is 
therefore calculated at 10‘ v. 

10 coul./gal. x 10-* gal. = 107% coul. 
10-” farad 
Q/C = 10 v. 
0.5 Q2/C = 0.05 mj. 
10° ohm 
RC = 107 sec. 

As the unstable arrangement is terminated and the 
small acid pool joins the main layer, a spark discharge 
will occur, here calculated as being of the strength of 
0.05 mj. While this is just below the hazardous energy 
range, it does not give the order-of-magnitude safety 
margin which is desirable in such situations. A sub- 
sidiary calculation estimates the RC* time constant of 
the sandwich as 0.001 sec. Charge buildup and dis- 
charge is therefore quite conceivable within the prob- 
able lifetime of our hypothetical acid pool. 

The acid unloading example, besides occuring in an 
electrically conducting situation which might not or- 
dinarily be suspected as hazardous, also illustrates the 
potential dangers in presuming the absence of an ex- 
plosive atmosphere. In a case where the supernatant 
hydrocarbon layer was not volatile enough to provide 
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*Has units of time, and gives a measure of time necessary to 
reach steady state voltage, or time required for charges to leak 
off after the streaming current has stopped. 
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Contact of Solids Builds Up Charge Fig. 7 


For solids, close contact can be more effective in 
generating electrostatic charges than frictional 
impact. Mild contact—particles sliding down a 
metal chute—build up lower quantities of charges, 
while pressing plastic sheets together can result 
in sizeable concentrations. However, charge build 
up from solids is also a function of contact time 
and bulk conductivity of the particles. 


an explosive atmosphere, and where noncondensable 


combustibles were apparently thoroughly stripped 
from incoming acid, careful measurements revealed 
that the atmosphere in the tank was in the explosive 
range occasionally, either from corrosion or some 
unestablished source. 


Watch Out for Nonconducting Liner 


Some problems arise in the situation of pumping into 
a tank with a nonconducting liner. 

While we know of no incidents stemming from the 
use of nonconducting liners, their increasing use in 
corrosive and other services makes them worthy of 
consideration. They provide a useful example of how 
to calculate in the case of an insulating container. 

Assume liquid conductance is relatively high com- 
pared with that of the tank wall, but not so high that 
the tank contents can be considered grounded through 
the entry line. The charges introduced into the tank 
by flow at an assumed rate of 100 gpm. will accumulate 
close to the tank walls rather than be concentrated 
near the center of the tank as in the case of a noncon- 
ducting liquid with grounded walls. In other words, 
the nonconducting liner functions as the dielectric of 
a huge electrical capacitor. For the dimensions and 
electrical properties of the tank shown in Fig. 6 (liner 
thickness: 10 mils; liner electrical resistivity: 10" 
ohm-cm.; wetted area: 300 sq. ft.; dielectric constant: 
5) we calculate that resistance to ground across the 
liner is of the order of 10° ohms, the capacitance about 
4 microfarads. The streaming current will be rather 
high for the 100 gpm. flow, because we are speaking 
about a polar solvent with a dielectric constant an 
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Avoid a Charge Collector Fig. 8 


As shown above, dry material from a hopper goes 
down a chute into a drum. The particles pick up 
electric charges sliding down the chute, and also 
create a dust cloud. You must have a charge col- 
lector in the drum before this situation can get 
serious. This is the metal foil patch which attracts 
electric charges. A spark from this patch can 
ignite the dust cloud. 


order of magnitude higher than that of a hydrocarbon.’ 

The steady-state voltage buildup across the liner is 
of the order of 100 v., not enough to cause sparking 
even if a grounded object were inserted near the liquid 
surface inside the tank: 

R = 10’ ohm 
FT yj hag amp. /epm. X 100 gpm. 
W = 0.5 cvs = ‘30 mj. 

If the ‘specific electrical resistivity of the liner had 
been an order of magnitude higher, voltage would be 
high enough to be hazardous and a very high energy 
spark might result because of the high capacitance of 
this system. For the same reason, such systems have 
high RC time constants, so that any actual hazard may 
persist for some minutes after the cessation of flow. 
One comforting element in the situation is that minute 
flaws generally render the resistance of thin linings 
at least an order of magnitude lower than would be 
calculated from their thickness and bulk resistivity. 
Absorption effects, which depend on the nature of the 
contained liquid, can significantly alter the conductiv- 
ity of linings. 


= 10° amp. 


Electrostatic Properties of Solids 


Now let’s consider the problem of handling solids. 
When the surfaces of a metal and an insulator come 
sufficiently close together (on the order of 10° cm.), 
charge transfer will take place. Equilibrium is rapidly 
reached in which the energy levels in the adjacent 
solids have been equalized. 

In the subsequent separation of the two surfaces, 
voltage gradients at the surfaces will be large enough 
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to cause corona discharges until the average charge 
concentration on the surfaces has been reduced to the 
theoretical level of above 3 x 10° coul./sq. cm. 

In transient contact between metals and insulators, 
such as occurs when granular solids slide along metal 
surfaces, only very small portions of the particle sur- 
face ever come in close enough juxtaposition to permit 
charge equilibration. 

Small changes in the impurity level in the surface 
of the particles can change the magnitude and even 
the sign of the resulting charge. The observations of 
Thomas’, on coal dust sliding down metal chutes pro- 
vide an interesting illustration of the effect of changes 
in the nature of the surface upon the charging phe- 
nomenon. He initially exposed coal particles to mild 
oxidation for varying periods. Although oxidation 
actually reverses the observed sign, the magnitude of 
the charge on the strongly oxidized surface is not very 
different from the original charge. 

Extent of electrical charging in solid contact can be 
related to closeness of contact. 

Fig. 7 compares the results of various investigators 
of static electrification of solids. The charge density 
per unit surface which was observed, expressed as a 
percent of the theoretical maximum charge density 
(beyond which corona discharge to the atmosphere 
would occur upon separation of the surfaces), is plotted 
for the various contact mechanisms involved. 

Close contact, whether by pressure or by close ma- 
chining of the surfaces, was if anything more effective 
in generating electrostatic charge than frictional con- 
tact. This reinforces the idea that so-called “frictional 
electrification” is primarily just one means of securing 
the necessary close contact of surfaces for change 
transfer to occur. The milder forms of contact such as 
sliding or rolling of particles down a metal chute or 
dust dispersion in air are seen to produce charge con- 
centrations only about 10% of the theoretical maxi- 
mum. Charge obtained in these transient contacts’ is 
a function of contact time and also of the bulk con- 
ductivity of the moving particles. Furthermore, re- 
producibility of measurement in this field is notori- 
ously difficult, requiring extreme precautions in ex- 
perimental technique. The order-of-magnitude figures, 
10% and 100% (3 x 10° and 3 x 10° coul./sq. cm.) 
of theoretical, for casual and close contact situations 
respectively, will suffice for our present needs. 


Drum Loading of Crystals 


Let us see, in Fig. 8, how we can apply these con- 
siderations in an actual instance. 

Dry crystalline material discharged from a hopper 
passes down a chute and into a product drum. Elec- 
trification of the particles occurs in sliding down the 
chute and it is assumed that enough fine particles are 
dispersed into the air about the drum to provide a 
dust cloud which is a suitable medium for combustion. 

Discharges from individual particles will not be 
nearly strong enough to initiate combustion. An un- 
grounded conductive surface must be present to serve 
as a collector for the charges from the individual par- 
ticles, in a position where they may jointly be dis- 
charged in a spark of appreciable strength. In Fig. 8, 
we have visualized this collector as a metal foil patch 
on the surface of the cardboard drum. The metal foil 
need not be in physical contact with the heap of 
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crystals inside the drum. A portion of the charge on 
the crystals resting in the drum will, nevertheless, in 
effect be transferred to the metal by induction. Cal- 
culations are: 
At the drum, 
R = 10° ohm 
C = 107 farad 
RC = 0.1 sec. 
] =2X10~-" coul.;em.2 X50 em.?/g. X 2,000 g. /see. 
@ (crystals) = ] X RC = 2 X 10° coul. 
Q (foil) = 1077 coul. C (foil) = 10°" farads 
W = 0.5Q2/C = 0.5 mj. 

Here we have estimated the RC time constant, from 
the top of the heap of crystals down to ground po- 
tential beneath the drum, as being in the order of 0.1 
sec. This means that the fresh charges arriving with 
material falling off the chute are draining off very 
rapidly to ground. Knowing the weight rate of dis- 
charge of crystals, the surface/weight ratio of these 
crystals, and assuming that the charge density per 
unit surface is close to 10% of theoretical maximum, 
we arrive at the reasonable estimate of 2 x 10° amp. 
as the rate of charge arrival. 

The product of current and the RC time constant of 
the heap of crystals gives us a measure of the in- 
stantaneous amount of charge in the drum at steady- 
state conditions. By assuming that the foil patch in- 
tercepts 5% of the electrical lines of force from the 
charge within the drum, we are able to estimate the 
charge transfer to the foil by induction as 10“ coulomb. 
If the capacitance of the foil patch to ground is esti- 
mated as 10 10°" farads, then a spark occurring 


=2 10-5 amp. 


from this patch to any approaching grounded object 


can be estimated from the usual formula as 4 mj., not 
nearly sufficient to ignite a dust cloud. Had the flow 
down the chute been faster, or the effective bulk re- 
sistivity of the crystals in the drum higher, we would 
indeed have had a hazard to reckon with. 

In conclusion, a number of methods are available 
for reducing accumulations, after you have determined 
that a hazard exists. These include: reduce leakage 
resistance to ground by increasing liquid conductivity, 
by grounding conductive material, and by humidity 
control; also you can alter the geometry by a “relaxa- 
tion” section of pipe which gives charges time to drain 
off, or avoid free fall of liquids or provide a floating 
roof on tanks to avoid explosive concentrations; and 
you can reduce charge generation by lowering flow 
rates, by avoiding two-phase flow or by altering agi- 
tation techniques. When none of these is practical, 
provide a blanketing atmosphere. 
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Estimated Operating Cost of 500-Ton/Day Oxygen Plant—Table 1 
Capital investment $4,450,000; 99.5% purity; 450 psig. discharge pressure 


Direct Cost 
Utilities 


Power: 228,000 kwh. /day x 350 x $0.0075/kwh 
Cooling water: 3,000 gpm. x 60 x 24 x 350 x $0.015/1,000 gal 


Direct labor 
48 Man-hours x $2.50 x 365. . 
Supervision at 15% 


Plant maintenance (1.5% of investment). 
Payroll overhead (18.5% of payroll). . . 


Operating supplies. . 


Indirect cost 


Maintenance, supplies and 50% labor. 


Fixed cost 


Taxes and insurance at 2% of investment. 


Depreciation at 6.66% 


Annual production: 500 tons/day «350 = 175,000 tons/yr. 
Operating cost: $1,211, 200/175,000 = $6 .92/ton. 
Production cost: With 12% return =$6 92 +$3.05 = $9.97 ton 


What Does Tonnage Oxygen Cost? 


SIDNEY KATELL and JOHN H. FABER, U. 


ONNAGE oxygen plants are 
TF avaitable in sizes ranging from 
150 to 1,000 tons/day. For plants 
in this range, capital requirement 
is estimated to vary from $5,400 
to $14,700 per daily ton, depending 
on size, purity, cycle employed and 
discharge pressure of product. 
Similarly, operating costs before 
return on investment will vary be- 
tween $4.80 to $10 per ton. 
Several processes that can be 
utilized to convert coal to a syn- 
thetic pipeline gas or hydrogen re- 
quire high-purity oxygen as one 
of the basic raw materials. De- 
pending on the end product and its 
specific use, these processes will re- 


Analysis of commercially available oxygen separation plants 


yields useful cost data for low- and high-purity oxygen. 


quire oxygen of either 95 or 99.5% 
purity. In turn, the quantity of 
oxygen depends on the particular 
process and the size of the inte- 
grated plant. 

A recent article’ mentions leas- 
ing of facilities and compares this 
approach with the cost of direct 
purchase of equipment. It is not 
our intent to compare the alternate 
methods by which oxygen facilities 
may be acquired. However, a criti- 
cal analysis by management of 
these alternates is necessary. 

Another factor that enters into 
the complexity of an economic 
analysis of oxygen costs is the cycle 
employed to give a product of spe- 
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S. Bureau of Mines, Morgantown, 


WW. Va 


cific purity. Still another factor is 
the pressure at which the product is 
required. Since both factors will 
establish the power requirements, 
they must be clearly defined in any 
cost analysis. 

In addition, others’ point out 
that the only generalizations that 
can be made regarding oxygen 
plants is that there are no general- 
izations. Bearing these facts in 
mind, the following assumptions 
have been made for this article in 
order to present a representative 
cost analysis: 

1. Location of plant: in the Ohio 
Valley. 

2. Size of plant: 


150 to 1,000 
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Low-Pressure Cycle Plant Delivers 95% Pure Oxygen 
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Split Cycle Plant Yields 99.5% Pure Oxygen Plus Liquid Oxygen 
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tons/day. For larger requirements, 
install multiple units. 
3. Purity: 95 or 99.5%. 


4. Pressure specifications: 450 
psig. discharge. 

5. Cycle employed: Low-pres- 
sure’ shown in Fig. 1, or split 
stream’ shown in Fig. 2. 

6. Cost of available power: 7.5 


mills/kwh. 


Capital Investment Costs 


Relationship between capital in- 
vestment requirements and plant 
capacity is presented in Fig. 3. 
Curve A is for the split-cycle, air- 
fractionating process, which will 
deliver oxygen of 99.5% purity at 
a discharge pressure of 450 psig. 
Capital costs for the low-pressure 
cycle plant producing 95% oxygen 
at a pressure in the range of 0.5 to 
5 psig. are represented by Curve 
C. Curve B incorporates the cost 
of compression to 450 psig. for the 
low-pressure system. The informa- 
tion in Fig. 3 was developed from 
data of oxygen-plant vendors. 

The split-cycle system has been 
claimed by the manufacturer to 
offer greater reliability because it 
can produce a small quantity (8%) 
of liquid oxygen. This liquid oxy- 
gen can ke stored and used during 
emergency shutdown. 

Proponents of the low-pressure 
system state that, with slight modi- 
fication, the latter system can pro- 
duce a 99.5% pure product. How- 
ever, neither claim can materially 
affect the economic aspects of this 
study. 

The relationship between power 
requirements and plant capacity is 
shown in Fig. 4. Since the low- 
pressure cycle produces oxygen at 
a discharge pressure of 0.5 to 5 
psig., it is necessary to include the 
additional power required to com- 
press the gas to the common dis- 
charge pressure of 450 psig. 


What Is Unit Cost of Oxygen? 


Using the method shown in Table 
I, the operating costs for the ton- 
nage oxygen plant were calculated. 
The results are shown graphically 
in Fig. 5. For the cost calculations, 
we assume the availability of power 
at 7.5 mills/kwh. and labor at an 
average of $2.50/hr. Plant main- 
tenance was estimated to be 1.5% 
of the total investment, payroll 
overhead at 18.5% of payroll, and 
taxes and insurance at 2% of in- 
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Capital and Power Requirements for Oxygen Plants 


Curve A: Split cycle plant: 450 psig. discharge; 99.5% pure oxygen. 
Curve B: Low-pressure plant: 0.5 to 5 psig. discharge; compressed to 450 

psig; 95% pure oxygen. 
Curve C: Low-pressure: 0.5 to 5 psig. discharge; 95% pure oxygen. 
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TONNAGE OXYGEN 


Operating Costs and Selling Prices of Tonnage Oxygen 


Curve A: Split cycle plant: 450 psig. discharge; 99.5% pure oxygen 

Curve B: Low-pressure plant: 0.5 to 5 psig. discharge; compressed to 450 psig,; 
95% pure oxygen, 

Curve C: Low-pressure plant: 0.5 to 5 psig. discharge; 95% pure oxygen. 
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vestment. Depreciation was estab- 
lished on a straight-line basis at 
6.66% a year. Operating factor for 
the plant was 350 days. 

Fig. 6 is similar to Fig. 5, except 
that a gross return of 12% on in- 
vestment has been included by way 
of example. The gross return of 
12% is based on the consideration 
that the oxygen plant is incorpo- 
rated in a synthetic gas plant. 

A variation in degree of any of 
the factors entering into the cost 
calculations can have a material ef- 
fect on the over-all costs. To illus- 
trate, an increase in power costs to 
$0.01/kwh. will increase the oper- 
ating cost of the 1,000 ton/day 
plant delivering 99.5% oxygen at 
450 psig. from $5.95 to $7.09/ton. 
The last two figures are cost before 
return on investment. If we assume 
a 12% gross return on investment, 
these costs increase to $8.25 and 
$9.39/ton. An increase in gross 
return to 30% will result in a sell- 
ing price of $11.69 and $12.83/ton. 
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EXCHANGERS 


Vo Ot 


pomeerem Heat Transfer and Crystallization 


face unit for production 
of Para-Xylene by frac- 
tional distillation. 

Insert shows detail of 
Vogt Spring Type Scraper. 


..- And Here’s How: 


Rotating scraper action continuously 
sweeps surfaces clean even while 
processing highly adhesive materials. 
Uniform rate of heat transfer keeps 
crystallization under control and dis- 
charges crystals as a slurry. 
Product is thoroughly mixed by 
scraper blades as it flows. 
Closed, pressure-type system permits 
use of flammable, volatile and ex- 
pensive solvents with complete safety 
and no solvent loss. 

. Units fabricated from a broad range 
of materials co suit process stream 
characteristics. 


Write for Literature. Address Dept. 24A-XC 


Listed here is a wide variety of materials which have been successfully processed with Vogt 
Scraped Surface Exchangers in the chemical, petro-chemical, petroleum and related industries. 


Benzene Hexachloride Naphthalene Sugar Syrup 

Caustic Soda Paratone & Solids Sulfur-Oil Mix 

Caustic Potash Phenolic Resins Sulphate Solution 

Clay Polyester Liquid Tall Oil-Naphtha-Sulfuric 
Cylinder Stock Pressed Distillate Acid Solutions 
Para-Dichlorbenzene Reduced Petroleum Tetrachloro Benzene 
Fatty Acid Solutions Waxy Oil-Solvent Mix Viscose 

Fish Oil Soybean Oil Wax Slurry 

Linseed Oil Sperm Oil Para-Xylene 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 
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regular space rates for all published material. 


Send your cost data, preferably in tabular or graphical form and with a 
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THE SPECIALISTS TO CALL FOR 


DUST CONTROL "KNOW-HOW" 


o 


A, L. NICHOLS A. C, WRIGHT 


W. L. PENICK R. J. PLASS RAY NELSON JOHN PEARSON EARLE DRAXTON E. A. SUMMERVILLE 


KEMP INDUS. SUPPLIES PREF. EQUIP. ENGINEERS WEST. PRECIP. CORP. WEST. PRECIP.CORP. C.H.SPENCER& CO. G.M.WALLACE& CO. R. G. READ & CO. W. H. BIXBY, INC, 
VANCOUVER 10 SEATTLE 1 SAN FRANCISCO 4 LOS ANGELES 54 SALT LAKE DENVER 2 HOPKINS, MINN. DES MOINES 9 
EM 9297 MA 2-3964 EX 2-0354 MA 7-4771 IN 6-8683 AM 6-0386 WE 8-2711 AT 8-0661 


H. McPHERSON FRANK NEIL E. F. SCHERR L. R. LEATHERMAN J. A. GERLACH D. W. McCONNELL K. H. CREE 

1004 BALTIMORE AVE. PETRO-CHEM EQUIP. CO. WEST. PRECIP. CORP. LEATHERMAN & CO. 1216 RIDGE CLIFF RD. McCONNELL SALES CORP. WEST. PRECIP. CORP. 
KANSAS CITY 5 HOUSTON 19 CHICAGO 2 DETROIT 32 CINCINNATI 15, 0. BIRMINGHAM 9 ATLANTA 5 
HA 1-0744 JA 9-3596 AN 3-4433 WO 1-2535 VA 1-5644 TR 1-3501 CE 3-6255 


o 


R. W. SMITH J. L. HALEY, JR. WM. A, HENKE N. W. CARGILL H. W HENDRIX LEE HORTON 
WEST. PRECIP. CORP. PRECIP.CO.OF CANADA JOHN HALEY, INC, WEST. PRECIP. CORP. 185 DEVONSHIRE ST. 237 LANCASTER AVE. _— PAT FLANAGAN, INC. 
PITTSBURGH 22 MONTREAL 9 SYRACUSE 3 NEW YORK 17 BOSTON 10 DEVON, PENN TAMPA 1 
GR 1-2116 RE 9-2711 GR 4-3984 OX 7-8360 HA 6-0303 MU 8-2521 64-6131 


se Be) Revolutionary DUALAIRE 
Jet-Cleaned Filter Systems 


have many advantages for collecting dust from industrial proc- 
esses. The Dualaire filter tube is cleaned continuously in small 
increments—not with sudden surges as in jarring or rapping. Pres- 
sure drop remains uniformly low... filter efficiencies run as high 
as 99.99%. No stand-by units are needed—no costly down time 
for cleaning. 

The men shown here are typical of the Dualaire experience avail- 
able to you—coast to coast —for solving industrial dust problems. 
Although you may think your particular gas cleaning requirements 
are unusual, these men have probably solved the same or similar 
problem for others right in your area. 


ae : One of these field specialists is as close as your telephone. Why 
FREE! as ‘ not call him today? 


GIL REHM 





Write for 


Bulletin 
#F103 WESTERN 


—_ oon PROCIPITATION 
Dualaire i 


CORPORATION D-124 


advantages ! ' eX Engineers and Constructors of Equipment for Collection of Suspendéd Material trom Gase snd Equipment for the Process Indust 
3 LOS ANGELES 54 « NEW YORK 17 « CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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Not this . 








Angle of repose 


. . But this 


More for Your $’s With “Book-Case” Bins 


Outside the fertilizer industry few people have ever seen such a bin. 


Yet, rectangular holes framed with a minimum of wood can do the trick. 


Chesman A. Lee, Engineer, Evanston, Ill. 
























































The “‘book-case” type of wall 
construction for bins has been 
used for many years in the fertil- 
izer industry. Because it is 
cheap and easy to construct, and 
readily lends itself to bin layout 
revision from time to time to 
meet shifting requirements, it 
has possibilities that are worth 
consideration in other industries 
as well. Fig. 1 indicates the 
usual method of constructing 
such walls. 

Some very plausible claims are 
made in favor of this type of 
construction, for example, that 
the fertilizer can expand into 
the openings to relieve the pres- 
sure; or that the pile can breathe 
through the openings and cure- 
out better. These claims, in com- 
mon with most others, are com- 
pletely without justification. The 
real justification lies in the low 
cost and simplicity of the method 
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and in the fact that it speeds up 
construction of storage bins and 
retaining walls for storage areas. 
Cost is low because the wall 
consists of a series of rectang- 
ular holes surrounded by a mini- 
mum of wood—as Figs. 1 and 2 
show. The method works for two 
reasons: First, the wall is much 
stronger against the lateral pres- 
sure of the stored material then 
it would be if made solid from 
the same amount of wood. And 
second, the material is retained, 
choking itself off at the angle of 
repose in strict accord with 
theory. This, despite the pos- 
sible expectation that a granu- 
lar material might be pushed 
through the openings by pres- 
sure towards the bottom of the 
pile. (Incidently, the wall pres- 
sure is exactly the same as if the 
openings were tightly closed.) 
There is an exception to this 
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any acid 


...1N any concentration 
...at any temperature to 500°F 


TEFLON® AT ITS BEST BY A PATENTED PROCESS 


Fluoroflex-TS fittings are lined with specially processed* 
Teflon to provide maximum density and minimum crystal- 
linity. These characteristics are essential to assure a non- 
porous lining free from fatigue cracks. Type TS fittings are 
maintenance-free even in the most corrosive service. 


Liners are seamless with smooth contours for maximum flow 
and minimum back pressure. Housings are one piece ductile 
iron with 150# ratings to ASA dimensional] standards (modi- 
fied side outlet ““Tee’’). Ells are short radius for compact sys- 
tems; reducing flanges are tapered. Change of direction or 
flow is never abrupt. Fluoroflex-TS fittings will mate with 
any 150# flange connections in existing piping systems. 


Proven in continuous service, Fluoroflex-TS pipe handles the 
toughest problems of corrosion, erosion and contamination — 
with complete safety. Write Dept. 270 for Bulletin TS-1A, 
RESISTOFLEX CORPORATION, Roseland, N. J. %\ / 
v ¢ 





®Fluorofier is a Resistofilex trademark, reg., U.S. pat. off + ¢ 
. he Ss elle ‘ 5 2) G 
®©Tefion is DuPont's trademark for TFE fluorocarbon resins. Pat. No. 2,752,637 


ret renee RESISTOFLEX 
for corrosive service 
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method in the case of finely 
ground materials which aerate, 
for example, portland cement. It 
is impossible to retain such ma- 
terials in a bin of this type. 

Even for such a simple con- 
struction as the “book-case” bin, 
there is a right way and a wrong 
way—and an easy way and a not- 
so-easy way. Fortunately, the 
right way and the easy way are 
the same. The two are compared 
in Figs. 1 and 2. 

Note in Fig. 1 how the spacers 
are aligned vertically. In Fig. 2 
they are staggered. The Fig. 1 
construction makes a neat-look- 
ing job but it is more difficult 
to assemble and not as strong 
because of the way in which the 
4 x 4-in. spacers must be nailed 
to the 2 x 8-in. planks. 

In the Fig. 1 construction the 
spacers are toe-nailed to a plank 
and then the next plank is nailed 
through into the spacers. Toe- 
nailing is slower than nailing 
through—but worse than this, 
the joint is weaker, toe-nailing 
opens up cracks and the last 
hammer blow scars the side of 
the spacer. Smooth surfaces afe 
better when handling chemicals. 
It is possible to avoid toe-nailing 
with vertically aligned spacers 
by using 2 x 4 spacers laid flat, 
but this is very uneconomical of 
wood. The practice of using toe- 
nailed 2 x 4 spacers on edge, 
still practiced by some plant men, 
is even poorer than the Fig. 1 
construction since they are less 
sturdy than 4 x 4 spacers and 
sometimes split in nailing. 

No toe-nailing whatsoever is 
required in the right way, por- 
trayed in Figs. 2 and 3. Every 
joint is made by nailing straight 
down through the plank and into 
the spacer. Fig. 3 shows a simple 
trick which makes this possible. 
Assume the wall has reached the 
stage shown in Fig. 3a. First, 
lay out a set of spacers as shown 
in Fig. 3b and then spike a plank 
to them as in Fig. 3c. Turn the 
plank over, bringing the spacers 
on top. and then spike it down 
as in Fig. 3d. Two men working 
together on the scaffold can make 
good time in this way, producing 
a wall that is stronger and more 
durable, yet goes up faster and 
costs less than the alternate 
method of construction. 

The problem of corner joints 
is easily handled by lapping the 
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planks and using a 2 x 8 spacer. 
Sidewall joints (if the planks 
are not long enough) are made 
by staggering the plank ends 
so there is a continuous plank 
both above and below. 

In the case of long walls it 
may be judged necessary to in- 
stall internal tie rods. One way 


to avoid them is to program use 
so that a large bin will not be 
filled all the way up without 
filling an adjacent bin. If used, 
the tie rods must be designed to 
withstand vertical loading as 
well as tension. I have seen 
rods as large as 14 in. stretch 
and lose their tension. 


7 Segment height h as percent of diameter D 
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Segment area as percent of circle area 


Area vs. Height for Segments 


P. V. Folchi 


Consulting Engineer, Cincinnati 13, Ohio. 


In two common types of ap- 
plication the chemical engineer 
is interested in the relations be- 
tween the height of a circular 


segment and its area. One is in 
the design of baffies for shell- 
and-tube heat exchangers. The 
other is in the calibration of 





NEXT ISSUE: Watch for Winner of June Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebook. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 
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Gok Avalysit « problen? 


SOLVE IT PERMANENTLY WITH EQUIPMENT 
WHICH GIVES YOU THESE 7 ADVANTAGES 


Speedomax H 
Series 60 
Electric Control 
Speedomax G 
Series 60 Electro- 
Pneumatic Control 
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Speedomax G 
Pneumatic 
Controller 





In hundreds of plants, L&N’s Thermal Conduc- 
tivity Gas Analyzers are solving the problem of 
obtaining accurate, reproducible measurements of 
COz, SO2, He in Ne and many other gases. Be- 
cause they embody the benefits of thirty years’ 
experience in process gas analysis applications, 
L&N Thermal Conductivity Analyzers 


1. Eliminate gas measurement upsets. A constant 
voltage regulator excludes a-c power variations. 


2. Provide accurate measurements by using the 
unique L&N cell design which gives you vibration- 
free operation due to a rigid filament support .. . 
electrical stability by using a platinum filament 
. .. high corrosion resistance due to glass coating 
of the filament . . . and immunity to small flow 
variations because the cell is designed to utilize 
the gas diffusion principle. 


3. Make reproducible measurements possible. 
Ambient temperature swings are eliminated by 
enclosing cell assemblies in an insulated case with 
thermostatically-controlled temperature. 


4. Permit low maintenance and therefore mini- 
mum downtime as a result of the time-tested ana- 
lyzer design including features such as flexible 
junctions, heavy glass construction, etc. Coal and 
asbestos filters remove mist and dust to assure 
cleanliness of the analyzer system. 


5. Match the inherent accuracy and sensitivity of 
null-balance Speedomax”G and H Recorders. 


6. Permit selection of the particular type of con- 
trol forms to fit the process. These include electric 
control, electro-pneumatic, and all-pneurnatic con- 
trols—each designed to work with the Analyzer- 
Recorder system for maximum throughput. 


7. Gives you undivided responsibility. The entire 
thermal conductivity system . . . sampling system, 
analyzer, recorder-controller . . . is designed, en- 
gineered and built by one organization with a 
nation-wide sales and service staff. 

These “plus” features of L&N’s Thermal Con- 
ductivity Gas Analyzers can help satisfy your de- 
mands for top quality products which lead to sub- 
stantial savings. An eight-page booklet, Folder 
ND46-91(6) giving data on this equipment, is 
available by writing to Leeds & Northrup Com- 
pany, 4955 Stenton Avenue, Phila. 44, Pa. 


Instruments | Automatic Controls @ Furnaces 
; - 
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horizontal, cylindrical tanks for 
volume at various depths. 

The accompanying chart serves 
both purposes. It is a plot of 
segment area vs. segment height, 
both expressed as percentages of 
the corresponding parts of the 
complete circle. The numbers 
along the curve permit plotting 
to large size. In use, for ex- 
ample, to find the height of seg- 
ment you must cut off a baffle 
for a 25% open area, segment 
height will be 29.8% of D. Simi- 
larly, in the calibration of a 
tank, a liquid depth ratio h/D 
of 25% will correspond to a 
liquid-filled area of 19.6% of the 
tank cross section. 


Simple Way to Find 
Specific Gravity 


Surandra N. Srivastava 
Dept. of Physics, Allahabad Univ. 
Allahabad, India. 


The commonest method of 
determining the specific gravity 
of a solid is to weigh it in air, 
then weight it submerged in 
water. The loss in weight in 
water is the weight of water dis- 
placed, so (weight in air) 
of weight in water) 
specific gravity. 

There is an easier alternate 
method that is not known to 
everybody. If we weigh a beaker 
of water and then suspend in the 
water the object whose specific 
gravity is to be determined, the 
increase in apparent weight of 
the beaker will be exactly equal 
to the weight of the water dis- 
placed by the object. It is neces- 
sary, of course, to make sure 
that the solid does not touch the 
sides of the vessel, that it is com- 
pletely submerged and that there 
are no air bubbles attached to it. 
(To eliminate the air bubbles, 
see the author’s method des- 
cribed in Chem. Eng., Feb. 10, 
1958, p. 150.) 

Then, to find the specific grav- 
ity, divide the weight of the ob- 
ject in air by the increase in 
weight of the beaker. 

This method is more conveni- 
ent than the conventional one 
since it is much easier to find 
the gain in weight of the beaker 
of water by suspending the solid 
ia it than to find the loss in 


(loss 
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weight of the solid when sus- 
pended in water. 

If the solid is lighter than 
water, the customary method re- 
quires a sinker. With the pres- 
ent method it is only necessary 
to thrust the solid down into the 
water with a rigid wire. 


Depth-diameter ratio, h/D-Scale A-2 
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Calibration 


Antonio Di Lorenzo 
Engineer, Brooklyn, N. Y. 


Chemical engineers often need 
to calculate the volume of liquid 
contained at various depths in 
horizontal, cylindrical tanks. 
Many different calculation aids 
have been offered to simplify this 
otherwise tedious task. The ac- 
companying nomograph is one 
of the most convenient as well as 
most accurate methods available. 


A variation of this method 
easily finds the specific gravity 
of a liquid. First find the in- 
crease in weight of a beaker of 
the liquid, then of a beaker of 
water when a solid is suspended, 
dividing the first by the second 
figure. 


1000 
Eg 


‘ 


> 


Mm 
Luh il petiulastul Pas 


Ww 
wi b 


mM 


25 
=) 
—) 


con) 
il 
a @ 
+ 
Oo 


il 


w 
Ww 


nm 


k inside diameter, inches 
Ww 
ro) 


Volume, gal./ft.— Scale B-3 


ro) 
ro) 
Tan 


ine) 
oO 


oe ee Serer ees eee ewes NEE) Py Pee rere 5 


a @® 
a @® 


i 
T | T BE BUS ae A eee | T pret ia Daalks is ts | T | T im 


> 
> 





Volume, gal./ft-Scale B-|(For Scale B-2, multiply by 10) 
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Chart for Tanks 


First find the depth-diameter 
ratio, h/D, and locate its value 
on one of the scales, A-1, A-2 or 
A-3. Join the point with the 
tank diameter and read the vol- 
ume per foot of tank length on 
the correspondingly numbered B- 
scale (i.e., Scale A-1 and Scale 
B-1). For gallons in two bumped 
ends V = 0.000933 h? (1.5D —h). 
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the Sificlancy, dependability ond ieaeaons from walnbenanee E 
necessary for the most profitable use of steam 


When trap is first 
installed, the invert- 
ed bucket is down 
and the valve is 
wide open. 


When steam is turn- 
ed on, condensate 
(solid color) flows 
into trap and out 
through discharge 


Steam (light color) 
reaching the trap 
floats the inverted 
bucket and closes 
the valve. 


When more conden- 
sate enters the trap, 
the bucket loses 
buoyancy and pulls 
on valve lever. 


When weight of 
bucket times lever- 
age overcomes — 
pressure on velvney 
bucket sinks and — 
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orifice, until — 


Key: mere condensate 


opens trap, 


Oo steam bubbles re air bubbles 





ARMSTRONG | 
INVERTED BUCKET STEAM TRAPS 


are designed and made to give you these big benefits: 


@ Amstrong Traps, the first inverted bucket steam 
traps, now represent the most advanced development 
of this time-proven principle. They provide all the 
advantages necessary for efficient, economical conden- 
sate drainage from virtually all types of steam using 
equipment. 

1. No steam loss 

even when there is no condensate load. 


Steam never reaches the orifice 


2. Automatic air elimination — Vent in trap bucket 
passes air and other non-condensibles through to be 
discharged with condensate. 

. No cooling leg required — Condensate is discharged 
at steam temperature as fast as it reaches the trap 
because trap operates on difference in density 
between steam and water not on temperature. 

. Operates on any back pressure — Failure of one trap 
in system will not cause others to open because high 
back pressure does not affect an Armstrong trap 
other than to reduce capacity. As long as there is a 


800 Series, 
side inlet, 
side outlet. 


860 Series for 
low pressure 
heating service. 


pressure differential across the orifice the trap will 
close on steam and open for condensate. 

. Unaffected by ordinary dirt —Swirling action of 
condensate keeps dirt in suspension until discharged 
with condensate, prevents it from lodging in valve. 

3. Completely dependable — Proved design plus the use 
of all stainless steel working parts assure continuity 
of service and length of service unmatched by any 
other trap. 

. Big capacity in a small, economical package — 
Armstrong design gives you the highest practical 
capacity for any given pressure. And remember, 
Armstrong capacity ratings are based on hot con- 
densate at the working pressure differential stated, 
not on theoretical orifice capacities. 

Further information on these advantages plus much 
additional information is given in the 48 page Armstrong 
Steam Trap Book. Ask your local Armstrong 
Representative or write direct. 


Bwem! 


No. 801, 880 Series, 200 Series, Forged Steel Series 
side inlet, integral bottom inlet, for high pressures, 
bottom outlet. strainer, top ovtlet. high temperatures. 





The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, any tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam 
Traps. Ask for Catalog K. 
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8587 Maple Street © Three Rivers, Michigan 
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Monroe E. Spaght, 
executive vice president 
Shell Oil Co.; trustee, 


Stanford University. 


Industry Speaks Its Mind on 


Engineering Education 


Are you satisfied with today’s product 


of our engineering schools? Here’s a top-management 


analysis of this important question. 


A man accepting an invitation 
to speak his mind may be walk- 
ing into a semantic trap. Taken 
literally, the phase “to speak 
your mind” means simply to say 
what you think. 

We all know the connotation is 
different. When a man says he is 
going to speak his mind, we 
somehow don’t expect him to say 
that all is dandy, that everything 
is cakes and ale, 
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Since I have accepted your in- 
vitation, it becomes my duty to 
speak my mind—in the generally 
accepted sense of the word—and 
so I shall. But I shall try to do 
it without being any more impo- 
lite than necessary. 

Our subject is engineering 
education. It is a special subject, 
but it has something in common 
with education in general. It’s 
this: everybody who looks at it 


automatically becomes an expert 
by his own admission. 

I am not sure why. Perhaps it 
is because there is evidence that 
things are not completely right 
with education in America, and 
any sign of weakness in anything 
so universally important brings 
out the Monday-morning quar- 
terback in everybody. No coun- 
try store was complete without 
its cracker-barrel politician who 
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The Goulds-Pfaudler glassed pump is 
available in conventional hydraulic 
design, simplifying installation and 
maintenance. Four sizes with capacities 
up to 700 GPM, heads up to 140 ft. 


IS THIS 
HAPPENING 
INSIDE 
YOUR 
PUMPS? 


When you pump corrosives, the inside of 
your pump can look like this. Or... 

You can pump corrosives without corro- 
sion with the Goulds-Pfaudler Fig. 3708 
glassed pump. Every surface that comes in 
contact with the pumpage is protected by 
tough borosilicate glass fused permanent- 
ly to the metal! 

This glass-to-metal bond resists most 
acids at temperatures up to 350°F and 
alkalies at moderate temperatures. 
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You also prevent loss of product due to 
contamination, since glass is inert. Glass 
is smooth — discourages product adhesion 
and scale build-up. 

For all the details, write for Bulletin 
725.2 . . . plus a second booklet, “It’s 
What’s Inside That Counts,” that gives 
you the inside story behind the new 
Goulds-Pfaudler glassed pump. Write 
Goulds Pumps Inc., Dept. CE-69, Seneca 
Falls, New York. 


GOULDS @ PUMPS 
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YOU & YOUR JOB... 


had the answers to all of Wash- 
ington’s dilemmas, and nobody 
today is without his ideas on 
what is wrong with American 
education. 

Every Russian satellite is a 
new demerit against our educa- 
tors. Willie’s bad spelling is for 
sure the fault of the school sys- 
tem. It is hard to think of a 
shortcoming in American life in 
the last few years that has not 
been blamed on education. 

You have been’ generous 
enough to give me an audience, a 


MANAGEMENT used to be 
respected; now it is judged. 


platform and even an invitation 
to present a critique on a very 
important phase of American 
education.* My colleagues in in- 
dustry join me in thanking you. 
I shall try not to abuse the 
privilege. 


- 





You have been told that engineers 


do not know mathematics, science, spelling. 


Engineers are barbarians with slide rules. 


You have been told that engi- 
neers do not know mathematics. 
Engineers do not know science. 
Engineers cannot spell. Engi- 
neers are barbarians with slide 
rules (meaning, I suppose, that 
they don’t read novels or go to 
plays or listen to good music or 
seek inspiration in Greek phi- 
losophy). Engineers, in short, 
are without the means of grace 
or the hope of glory. Can a man 
then be respectable though an 
engineer? 

Let’s take an engineer’s ap- 
proach to the engineer’s dilem- 
ma: 

e First, let’s get the facts. 

e Then, let’s consider what 
action within education might be 
appropriate in face of the facts. 

eAnd then, let’s back off 
and make some observations on 
the engineer’s place in today’s 
society. 

First, how about getting some 
facts? How good are today’s en- 
gineers? 

A few weeks ago, I asked some 
of the senior technical people in 
my company to evaluate today’s 
engineering graduates. The Shell 
Companies in North America em- 
ploy over 10,000 people who have 
degrees from universities or col- 
leges, and among them are 3,000 
engineers, of whom almost 700 
have advanced degrees. It may 
not be fair to take this group as 
representative of American pro- 
fessional engineers, representing 
as they do only 4 of 1%. 


However, they do include all 
o: the engineering disciplines, 
and they come from all parts of 
the nation, from many schools. 

The people in our company 
who know engineers best, agreed 
to a man, that the young engi- 
neer coming to us today is vastly 
better educated than his counter- 
part of a generation ago. His 
knowledge of mathematics and 
science is distinctly better. 

So much for the charge that 
young engineers do not know the 
basic principles of their trade. 
The plain fact is they do. 

Next, my colleagues told me 
that the attitude of the young 


LEAVE THE TRICKS of 
the trade to the employer. 


engineer has undergone a marked 
change in the last generation. I 
may be guilty of oversimplifica- 
tion, but I think it sums up to 
saying that he is not as hungry 
as he used to be. This leads him 
to be much more content to fit in 
and sink gracefully into a well- 
adjusted life. He happily be- 
comes a team man and, quite out 
of keeping with the times, 
doesn’t seem to be sold on the 
idea of “do-it-yourself.” 

This attitude manifests itself, 
too, in the new view of his sen- 
” * This article is condensed from a 
presentation before the Relations With 
Industry Div., American Soc. for Engi- 


neering Education, Houston, Tex., Jan. 
1959. Permission granted. 
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With Republic valves... 


You get longer life, less maintenance 


For over 35 years Republic valve 
developments have paced the chang- 
ing demands for more sturdy valves 
by the most progressive utilities and 
industries. For such services as pump 
recirculation control, feedwater reg- 
ulation, steam pressure reducing and 
high pressure water control, Republic 
valves have established a reputation 
for durability, long life and trouble- 
free performance. 


Superior valve design—Repub- 
lic research into the causes of valve 
noise and vibration, and also the 
wear resisting and galling properties 
of materials has resulted in a modern 
line of Republic valves of advanced 
design. Republic valve contours are 
designed to produce not only the 
desired regulating characteristics but 
also to reduce erosion damage and 
noise as well. Extra large guide bush- 
ings, extra deep stuffing boxes, solid 
plug inner valve construction, plus 
precise manufacture and long-life 
materials make Republic regulating 
valves perform better, last longer, 
with less maintenance. 


Wide selection of valves and 
features—Rockwell-built Repub- 
lic regulating valves shown on this 


page are representative of the com- 
plete Republic line: 


. Cylinder operated valve 

. Lever operated valve 

. Diaphragm operated valve 

. Motor operated valve 

. Toggle head operated valve 

. Diaphragm operated angle valve 


And, for many special applica- 
tions, such Republic accessories as 
pneumatic and electric valve posi- 
tioners for hysteresis-free control, 
and a complete line of controllers 
are available. 


Whatever your regulating valve 
problem, let Republic engineers put 
their years of application experience 
to work for you. For additional in- 
formation, see your Republic repre- 
sentative, or write to Republic Flow 
Meters Company, 2240 Diversey 
Parkway, Chicago 47, Illinois. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL © 
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iors. As one put it: “Manage- 
ment used to be respected; now 
it is judged.” 

And then, what about the 
charge that engineers can’t write 
or spell? And here echo answers 
true. The one criticism that ran 
through every report I got from 
our people was that young en- 
gineers are weak in grammar 
and spelling. This charge 
amounting to a statement that 
young engineers are not good 
enough at communicating about 
either the sharp details or the 
broad principles of their profes- 
sion, is a serious charge. It does 


ENGINEERS ARE SCARCE 


because they are cheap. 
Therefore, demand is high. 


not overbalance our favorable 
findings of fact about mathe- 
matics and science, but it cer- 
tainly deserves thought. 
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The well-trained man can do almost anything 


better. Therefore, industry can 


well afford the extra cost he represents. 


Now to our second main point: 
What immediate. actions might 
be appropriate to the facts we 
have reviewed? 

As for the matter of basic abil- 
ity in mathematics and science, 
I would make only this sugges- 
tion, which I believe would be 
seconded by the majority of 
American industrialists. Keep up 
the good work in basic training. 
Let the young engineer spend 
his university years in acquiring 
basic knowledge. And let your 
engineering faculties stay 
abreast of new advances in 
knowledge. 

They will have all they can do 
to keep up; and to keep their 
students reasonably well in- 
formed about the main events. 

Of course, teach the student 
good mathematics, good physics, 
good chemistry and the basic 
courses in his specific field of en- 
gineering. But may I ask you 
not to consume his limited time 
teaching him the jargon and ap- 
plication of engineering to par- 
ticular industries. Leave the 
tricks of the trade to his em- 
ployer. 

I make this plea for two rea- 
sons. First, such practical infor- 
mation can be acquired easily on 
the job, but acquisition of basic 
knowledge through study after 
leaving the university is more 
difficult. Second, not all students 
who take the so-called “practi- 
cal” courses end up in jobs where 
they can use the knowledge, and 


I suggest that the transfer value 
of such technological informa- 
tion is relatively low. 

Now let ne make a direct and 
unmistakable objection to the 
pattern of effort made at making 
an individual ‘‘well adjusted.” I 
know that I speak for many when 
I decry all efforts to pound the 
individuality out of everyone to 
the point where they all fit a 
standard and to despair of any- 
one who dares to depart from 
the will of the gang. 

In my mind, such efforts con- 
stitute one of the biggest pieces 
of nonsense that has ever per- 
meated the thinking of a society. 
Industry, like a university or a 
country, prospers through the 
labors of the uncommon man. 
There can be no surer sign of 
the end of greatness than the end 
of willingness to tolerate the un- 
usual person. 

So much has been said on this 
subject that elaboration is not 
needed from me. But I want to 
tell you most earnestly that I 
would never ask for the young 
products of our engineering 
schools to be so wedded to the 
idea of “fitting in” that they 
are afraid to raise their voices 
in protest against what they may 
find when they come to us. 

And now, with your tolerance, 
let’s back off and take a broader 
view of the engineer’s place in 
today’s society. 

Certainly his place is critically 
important. The engineer has no 
need to apologize for his calling 
or for the general character of 
his education. A barbarian with 
a slide rule? Not by a long shot. 

The definition of an educated 
man changes with time. Our idea 
of culture is quite different from 
that which prevailed during the 
Golden Age of Greece or during 
the Renaissance. I yield to no 
man in my enthusiasm for sound 
courses in language, in history 
and philosophy as requisites for 
any university degree anywhere. 
But it seems to me that one can 
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Better than any other — 
acid hose we've ever used 


After handling many makes of Acid Discharge Hose 
(A) Cover. Tough abrasion 


acid hose the chemical operator 

. d resistant rubber 
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make an equally strong case for 
requiring basic instruction in 
science and mathematics for any 
university degree. 

Who, then, is the barbarian? 
Or, to be less savage, who is less 
than perfectly educated? Is it 
the engineer, with his proficiency 
in basic knowledge and manipu- 
lation of the physical world, yet 
with only a fair knowledge of 
history and maybe even an ad- 
mitted weakness in spelling? Or 
could it be the charming man of 
letters with his brilliant ease 
among the glittering generalities 
of the arts, and yet with a skill 
in mathematics that ends with 
balancing a check book and a 
knowledge of chemistry that 
stops at making martinis? 

If we agree that engineers are 
reputable characters, let’s see 
how they are being used. How is 
society treating them? The an- 
swer is somewhat depressing. 

We in American industry are 
often flagrant offenders in the 
practice of using engineers in 
nonengineering jobs. The temp- 
tation is obvious. The _ well- 
trained man can do almost any- 
thing better than the untrained 
man, In so many instances, the 
well-trained man is so much bet- 
ter that industry easily affords 
the extra cost he represents. 

You see here the working of a 
simple economic law: So long as 
the trained man can be had at 
his present rate, he can be af- 
forded for use in occupations 
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Men who know engineers best agree 


that the young man coming to us t lay is 


vastly better educated than his elders. 


that draw only lightly on his 
store of talents. 

A friend of mine has said that 
scientists and engineers are 
short because they are cheap. 
That is, their value is beyond 
their cost. Therefore, the de- 
mand is high. Therefore, the 
supply is inadequate. 

We can object to this, but as 
long as the driving force is there, 
I can see no early end to the 
practice. In our democratic sys- 
tem, we don’t order young people 
to become scientists or engi- 
neers. When they get their de- 
grees in science or engineering, 
they go to work where they 
please. Nobody allocates the lim- 
ited supply of precious talent 
for the officially determined good 
of the State. 

In a free society, natural forces 
are allowed to determine the dis- 
tribution. But in the current 
world situation, if our free so- 
ciety does not give thought to the 
possible consequence of this use 
of scientific and engineering tal- 
ent, the results could be serious. 

And this brings me to a last 
point: the possibilities for im- 
provement. It must be obvious 
that I for one consider engineer- 
ing education to be at the very 
center of the enormously com- 
plex questions involved with our 
survival—not to mention our 
continued growth—as a free na- 
tion. 

If, as I believe, the 
rounded, educated man 


well- 
is the 


foundation of the bulwarks of 
freedom, I would begin my list 
of possibilities for improvement 
with the suggestion that charity 
begins at home, with engineering 
education. Let’s never rest in 
our efforts to make it, or keep it, 
the very best that can be had; 
constantly reviewing, testing, 
questioning, criticizing so that 
our young graduates know their 
business as engineers and as 
members of their society. 

Let’s quit misusing talent. Per- 
haps you can help us in this. 
Maybe the profession at large 
can also. 

But then we come to the real 
chore: getting the public to un- 
derstand the problem. 

The problem? What problem? 

The problem that is brought 
into focus by the case of the 
high-school teacher who resigned 
and went to work driving a truck 
for a brewery so that he could 
support his family. 

The problem that caused a 
State university in the South- 
west to announce recently that 
it had turned away students in 
significant numbers from courses 
in mathematics, physics and en- 
gineering because money for 
teachers in these areas was not 
available. 

The problem that we see when 
school boards throughout the na- 
tion refuse to raise the pay of 
their teachers; when districts 
refuse to approve the issuance 
of bonds to build minimum school 
facilities; when our Government 
votes money for highways and 
not for schools. 

The solution of the problem? 

I can see it only as a long job 
of education, not accomplished 
by one speech, or one article, or 
one spring’s drive, but a job pur- 
sued endlessly. In today’s world 
there is no such thing as staying 
fat, dumb and happy. We must 
do whatever we can, wherever we 
are, in asking and arguing for 
more and better education. 


June 29, 1959—CuemicaL ENGINEERING 








New tube mill equipment gives designer of heat-transfer units 
freer hand in meeting new trends 


With the installation of new production 
and testing equipment, The American 
Brass Company now offers the most 


complete service available to users of 


condenser and heat exchanger tubes. 
Long lengths. To gain advantages in 
construction, processing, or installa- 
tion, designers can lengthen equipment 
considerably. Tubes can now be drawn 
up to 100 feet. Most of the longer tubes 
are required as U-bends, but in some 
instances may be shipped as straight 
lengths. 

U-bends. Tubes from *.” O.D. to 144” 
O.D. with wall thicknesses from .049” 
(18SBWG) to .134” (lOBWG) can be 
bent on a radius of from 114 times the 
tube O.D. to 30”. 

Dual Gage. Where high temperatures 
and pressures are involved, it may be 
desirable to thicken the tube wall in 
the area of short-radius bends on 
U-bend tubes. Walls are thickened one 
Stubs’ Gage No. to compensate for 
thinning of metal in the bending. 
Thickened Tube Ends. To compensate 
for thinning by rolling or by impinge- 
ment corrosion caitsed by high veloci- 
ties, tubes may be supplied with the 
wall thickened at one end one or more 


.Stubs’ Gage Nos. 


GENERAL VIEW of new American Brass Company equipment which can draw copper and 


copper alloy tubes in lengths up to 100 feet. 


The extra thickness 
may be on the outside or inside of the 
tube as required. 

Relieving Stresses. All U-bend tubes, 
other than copper, are annealed at the 
bend area after bending, to eliminate 


BENDER CAN produce U-bend tubes with straight leg up to 50’ long. 
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the hazard of stress-corrosion cracking 
which might occur in service due to 
stresses that may exist as a result of 
the bending. 
Testing. U-bends are tested hydrostati- 
cally at TM Specification pressures 
or at {E Code pressures up to 
6000 psi on request, if the tube size 
will stand it. Electronic inspection with 
eddy-current equipment is available 
also, when required. 
Shipping. U-bend tubes are shipped 
packed for ease in handling and storage. 
Technical Assistance. For more detailed 
information on extra-long tubes, U- 
bend, Dual-gage, or Duplex tubes to 
special problems, address: The 
Brass Company, Buffalo 
Buffalo 5, New York. In 
Anaconda American Brass 
New Toronto, Ont. 5057 Re 


meet 

American 

Division, 
Yanada: 
Limited, 


ANACONDA’ 


TUBES AND PLATES FOR 
CONDENSERS AND HEAT EXCHANGERS 


Made by 
The American Brass Company 
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Engineers and managers have 
learned through bitter experi- 
ence that stating or defining the 
problem is essential to its solu- 
toin. What some engineers have 
not learned is that there now ex- 
ist statistical techniques for 
analyses of the numerical aspects 
of a problem that can be of 
great help in its eventful solu- 
tion. 

Our purpose is to bring to your 
attention several basic statistical 
tools, and to suggest ways they 
can be applied to materials han- 
dling. 

Statistics can be defined as the 
study of variability. We all know 
that physical phenomena and op- 
erating data are subject to vari- 
ability. 

For example, a single order 
may require a stock picker to 
withdraw anywhere from 1 to 50 
different items, of various sizes. 
Specifying the equipment for 
this operation then becomes “‘av- 
eraging” to get a “typical” order 
size that fits a large number of 
the orders received. In doing 
this, and we all have done it, we 
recognize the variability of num- 
ber and size, and try to arrive 
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at a reasonable solution by “‘sea- 
man’s eye,” or “common sense.” 

In many cases such a rough 
averagi’ g is good enough. In- 
deed, we have worked on this 
basis for years, And the gains 
possible through applying only 
the experience and judgment of 
a good materials-handling en- 
gineer are substantial. 

At present, however, much of 
the “cream” has been skimmed. 
In many companies the day of 
the spectacular project is over. 
Among all engineers there’s 
recognition that materials han- 
dling is competing for capital ex- 
penditure money against all 
other aspects of the operation. 
This leads to a need for better 
analysis techniques, and a more 
precise way of analyzing vari- 
ables in a problem. In other 
words, return - on - investment 
margins are shrinking in the 
typical material-handling prob- 
lem. 

We don’t mean to suggest that 
statistical technique ever will re- 
place common sense, judgment or 
experience. These are the quali- 
ties essential to the application 
of statistical techniques. 
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Use Elementary Statistics 
To Reduce Costs 
In Materials Handling 


But many engineers, particu- 
larly those ten years or more be- 
yond college, never have had 
training in statistics. In many 
engineering colleges, the subject 
isn’t required. Practically speak- 
ing, the basic tools in statistics 
are the most useful and the most 
easily mastered. 


Classifying and Collecting Data 


Usually we recognize problems 
as problems because some bit of 
data seems to contradict our 
judgment of what this particular 
number should be. This requires, 
of course, that the data be la- 
beled clearly, and that the col- 
lection be done so that the data 
are accurate. 

For example, a common figure 
used in appraising space utiliza- 
tion is an index of cube space 
used to cube space available. To 
compare two such figures, the 
same rules must be used to de- 
rive each index. Similarly, cost/ 
fork-truck move, or any other 
expense incident to unit costs, 
can be compared only if equip- 
ment expense is calculated in a 
uniform manner. 

We know the pitfalls of accept- 
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DLATECOIL 


An exclusive* TRANTER advancement in heat transfer technology 


(@jel-1e-tdlale 
Pressures 
up to 250 psi 


*PATENTS APPLIED FOR 


For new savings on more 


| 
| 
types of tank and process 
heating than ever before! | 
| 
Now you can apply the time-proven cost and performance ad- | 
vantages of PLATECOIL over pipe coils to heating and cooling : 
| 
| 


problems involving pressures up to 250 psi. DURAWELD dard PLATECOIL 
construction, TRANSTEEL mild steel and MULTI-ZONE coil Standard PLATECO 
configuration are brand new design and construction features that 


: j / okt : : 
provide for higher pressure containment and a margin of heat In factory-fabricated. styles to fit your needs 
transfer capacity. : 


MULTI-ZONE coil configuration with multiple headers pro- 
duces a reserve capacity for faster start-up and better tempera- 
ture maintenance. High heat transfer efficiency saves tank space. SINGLE EM- 


FACTORY-ASSEMBLED 
PLATECOIL banks, 


Light weight makes installation easy and economical. Stream- BOSSED OR 
lined surfaces are easy to clean, Eliminate the cost of engineer- DOUBLE EM- 
ing, fabricating and installing pipe coils. Specify the new ROLLED to specified BOSSED - 
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ing data filtered through log 
sheets, registers, and so forth. 
It’s wise to go to the source of 
data and satisfy yourself that 
the data mean what you think 
they mean. This is an obvious 
but necessary point. 

Simple as these notions are, 
it’s surprising to realize that 
many times the analysis from 
which a decision is made is hap- 
hazard indeed. For example, one 
firm purchased four 8,000-lb.- 
capacity fork trucks on the basis 
of load reports that indicated 
such capacity would be needed 
for 30% of the moves. 

Closer examination showed 
that the load reports consoli- 
dated shipments by invoice num- 
ber, and that in only 1 out of 
50 moves was the large truck 
needed. Also, the number of 
moves of relatively small loads 
had been understated. 

In another case, log sheets in- 
dicated that three cranes in a 
bay were busy almost continu- 
ously. Checking revealed that 
busy to the operator meant sim- 
ply that he was in the cab. 

Many plants today have un- 
suitable equipment whose pur- 
chase was the result of a less- 
than-thorough analysis. 


Frequency Distributions 


To reduce data to some man- 
ageable form, a device known as 
a frequency distribution is used. 
A frequency distribution may be 
constructed by using check marks 
on ordinary cross-section paper. 
Ordinate is the frequency or 
number of times a given value 
has been recorded; Abcissa rep- 
resents the values of the measure 
analyzed. 

For example, if the number of 
items in an order is the figure in 
question, we list across the ab- 
scissa the range of values from 
minimum to maximum expect- 
able. Then, we go through groups 
of typical orders, checking the 
number of different items. 

Actually, such a presentation, 
shown on the previous page, is 
called a frequency histogram. 
But*the general scheme of pre- 
senting the relative frequency of 
occurrence of values is to smooth 
the histogram into a curve. Such 
curves, or distributions, are the 
common means of describing 
variability. 

When this visual presentation 


is combined with certain numeri- 
cal measures, it’s possible to 
analyze and compare variability 
in a systematic manner. In ad- 
dition, certain phenomena result 
in characteristic frequency dis- 
tributions. 


Bell-shaped Is Normal 


The normal frequency distri- 
bution is a familiar bell-shaped 
curve. Special mention is made 
of this because: 

eIt’s very useful in certain 
quality-control applications, and 
in representation of chance-cause 
errors distributions. 

e You must beware of the mis- 
conception that most distribu- 
tions are normal. Quite the re- 
verse is true. The normal curve 
represents several of the meas- 
ures encountered in engineering, 
but is by no means universal. 

Averages of samples, some 
physical phenomena, and errors 
due to chance-causes alone, gen- 
erally are distributed normally. 
Much is known about the normal 
distribution, and it is most use- 
ful in sampling and setting of 
limits of error. 

Where does the normal curve 
help in the analysis of a mate- 
rials handling problem? First, in 
any application involving auto- 
matic weighing. By establishing 
the variability of errors, predic- 
tions can be made concerning the 
extent of overweight and under- 
weight packages. This also helps 
appraise the suitability of weigh- 
ing and filling equipment. 

Applications of this theory 
range from the filling of peanut- 
butter jars to the filling of bags 
with chemicals and _ cement. 
Coupled with sampling and the 
control chart, tolerances in 
weight can be reduced, and 
worthwhile savings effected. 


Other Distributions 


But what of distributions that 
aren’t normal? Look at the chart. 
Most frequently occurring set of 
number of items in an order is 1. 
Average number of items is ap- 
proximately 4 and median (value 
which half of the orders exceeds, 
and half does not) is 8 items. So 
designing equipment for the 
“average” will not fit one-fourth 
of the orders. At the same time, 
to design for the maximum of 
16 when the most usual number 
of items is 1 seems costly. 
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Further examination revealed 
that the five orders with the 
greatest number of items were 
new accounts. While these had a 
large number of different items, 
there were only a few of each, 
and the bulk was not great. Use 
of three standard cartons now 
enable all but 14% of the orders 
to be packed in one carton. 

An extension of this type of 
analysis is used by airlines in 
calculating weights for baggage. 
Also, at least one steamship 
company has investigated typi- 
cal cargo crate sizes, to plan 
stowages in holds. 


Sampling Is Important 


Next basic concept is sam- 
pling to obtain facts. We.all form 
opinions on the basis of samples, 
but we recognize an element of 
doubt remains in all sampling. 
This should be no drawback, pro- 
vided we remember two things: 

e Generally speaking, reliabil- 
ity of a sample increases as a 
function of the number of items 
in the sample. 

eGreat care must be taken to 
ensure that the whole from which 
a sample is drawn is well de- 
fined, and that the sample is 
drawn properly (without bias). 

Since we deal with many vari- 
ables in materials handling, and 
usually with large volumes of 
items, sampling is an appropri- 
ate fact-finding technique. Most 
statistical techniques used in con- 
nection with sampling involve 
determination of the differences 
between a sample and the whole 
from which it was drawn. 

Work sampling is used to de- 
termine personnel and equipment 
utilization, but sampling should 
not stop at that point. Sampling 
‘an be used to determine average 
weights, proportion of items 
with any given characteristic, 
and in the analysis of any phase 
of materials handling. It may 
not be economical to consider all 
shop orders, all bills of lading, 
or all move tickets. Nor can we 
measure all con- 
tainers, or reinspect all drums 
for broken sealing devices. But 
we can sample all of these to get 
our information. 

“This article is based on a paper titled 
“Use of Elementary Statistics to Ana- 
lyze Materials-Handling Problems” by 
Wallace J. Richardson of Lehigh Uni- 
versity, delivered at the ASME annual 


meeting in New York, Nov. 30-Dec. 5, 
1958. 
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These characteristics se . VAY 
CAMBRIDGE METAL-MESH BELTS \/\ | 
| 


give you fast, low-cost, uniform 
chemical processing } \ 


Whatever you process or package — slab, 
sheet, pelletized or powdered materials 
Cambridge Metal-Mesh Belts combine move- 
ment with processing to give you greater 
production and consistently high quality 
without costly manual handling. 


Open mesh construction allows heat, cold or 
liquids to flow through the belt and around 
the product for fast, thorough processing. 
Liquids drain off quickly, completely. Superior 
belt design and manufacturing techniques 
mean longer belt life, fewer repairs, lower 
operating costs. Smooth belt surface has no 
sharp edges; can be easily cleaned. Belts can 
be made heatproof, coldproof, acid proof — in 
any mesh, weave, metal or alloy with any 
side or surface attachments. 

Call your Cambridge Field Engineer 

now. He'll be glad to discuss any 

aspect of Cambridge Belts — from ~ EE d 
manufacture to installation and aver 
service. Look in the yellow pages Lr | 
under “Belting, Mechanical”. Or, => , 
write for FREE 130-PAGE REFERENCE 


cor. The Cambridge 
‘((&) Wire Cloth Co. 


Department G e Cambridge 62, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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Prime Reasons for Metal Failures 


Based on a survey of eight chemical plants and nine oil 


refineries, here are main causes of metal failure in precess 


applications. and what to do about them. 


G. A. Nelson, Shell Development Co., Emeryville, Calif. 


As the drawing above points 
out, the ideal chemical plant 
operating continuously for long 
periods is rarely attained. Shut- 
downs are required—some un- 
avoidable, others should have 
been avoided. 

Fouling, loss of catalyst ac- 


G. A. NELSON, staff metallurgist 
at Shell Development, is active in 
ASTM and ASM. He worked for 
National Lead and American Smelt- 
ing and Refining before joining 
Shell. 


tivity, a revamp, metal failures 
are some of the causes of shut- 
downs. Probably a major cause 
is metal failure. 

To determine the extent to 
which material failures contrib- 
uted to plant maintenance, we 
recently conducted a survey of 
eight chemical plants and nine 
oil refineries. It was found that 
materials failed about 60 ways 
when exposed to rigorous chem- 
ical environments. But the im- 
portant failures could be traced 


to some sort of metallurgical 
phenomena. We grouped these 
prime causes under headings 
and came up with a table such 
as shown on p. 134. This is 
a useful checklist to use when 
a new plant is under design or 
an old plant is to be remodeled. 
As might be expected, two 
important categories show up: 
temperature and corrosion. By 
temperature we mean the area 
where you have gaseous en- 
vironments, not aqueous. 
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VALVES 





At HEYDEN NEWPORT 
CHEMICAL CORPORATION, 
Bay Minette, Ala., these Durco 
Type K “Y” valves have been handling 
SULFURIC ACID AND BLEACH SOLUTION 
for almost three years with virtually no maintenance. 

Durco Type K “Y” valves provide positive closure without 
galling; maximum flow with minimum pressure drop; 
positive, sealing at the stem with Teflon V-ring packing; renewable seat 
and disc ring of Teflon, Durimet 20, Duriron, or other alloys; and all 
stainless trim. The gland design utilizes rolling point contact of the gland 
follower, insuring proper pressure distribution and preventing stem scoring. 
Unique disc assembly permits renewal of disc ring, prevents failure 
in service, and extends valve life. 

Durco Type K “Y” valves are available in Durimet 20, Durco 18-8-S-Mo, 
Monel, Nickel, Chlorimet 2, and Chlorimet 3. Complete details of 
‘construction are contained in Bulletin V/7a. 


THE DURIRON COMPANY, INC./ Dayton, Ohio 


BRANCH OFFICES: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston, Knoxville, Los Angeles, New York, Pensacola, Philadelphia, Pittsburgh, and St. Louis 
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> Temperature Problems—Prob- 
lems created by temperature 
alone in steel are usually due to 
phases initially present in the 
steel or by precipitation of com- 
pounds after exposure to high 
temperatures. Low-carbon steels 
tend to resist brittle fracture; 
885° embrittlement occurs when 
a chromium-phosphorus com- 
pound precipitates (avoid such 
steels); graphitization is the 
breakdown of iron carbide into 
graphite and iron particles 
(avoided by using a steel con- 
taining 0.70% Cr min.); sigma 
embrittlement in high Cr and 
austenitic stainless.is created 
by a precipitate of Fe-Cr phase 
along the grain boundaries (use 
alloys free of this formation). 

Temperature combined with 
stress presents serious creep 
. and fatigue problems. And, of 
course, steels exposed to hot 
gases are subject to oxidation, 
sulfidation, hydrogen attack, 
carburization (diffur‘on of car- 
bon monoxide into steel). Fora 
detailed discussion of these ef- 
fects, see Chem. Eng., Dec. 15, 
1958, pp. 137-147. 


Caustic Soda: 


> Corrosion Problems—The sec- 
ond category of problems in 
chemical plants, which we will 
cover in more detail, involves 
handling aqueous chemicals. 
Note that some processes re- 
quire special metals throughout 
the plant. For reasons of prod- 
uct degradation by contact with 
steel, loss of color in the product, 
or general corrosion, these plants 
are usually engineered with com- 
mercially-available special met- 
als. In others, the reactions are 
so severe that nonmetallics are 
required and in some cases use 
is made of the high priced metals 
such as tantalum, silver, molyb- 
denum, zirconium and titanium. 
When process conditions de- 
mand special treatments of steel 
or special alloys to control cor- 
rosion, several interesting metal- 
lurgical problems arise. All met- 
als have properties which must 
be considered from a fabrication 
standpoint so finished equipment 
will not fail when subjected to 
corrosive environments. Phe- 
nomena such as hot shortness of 
silicon bronze and the Hastelloys, 
tendencies of certain metals to 


Temperature Ranges for Pipe, Valves 


Temperature, °F 





280 
Area C 
Consider nickel alloys 


| 
Area B | 


Nickel alloy trim 
for valves in areas 

BAC | 
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Temperature Plus Stress 


Creep 


Thermal stresses 
Thermal fatigue 


Temperature Plus Gases 


Temperature Only 
Brittle failure 


Sigma formation 


crack when stressed in the pres- 
ence of certain corrosives, gal- 
vanic corrosion of dissimilar 
metals are examples of these 
problems. 

The survey of problems en- 
countered in oil and chemical 
plants revealed the corrosion 
items in the table, which are 
prime sources of plant mainte- 
nance. 

General corrosion, of course, 
has many ramifications and spe- 
cial skills are needed to diagnose 
and recommend process changes 
which will control it. We will 
not attempt to discuss this type 
of situation, but will go into 
some of tue special problems in 
corrosion. 

Hydrogen Blistering—For in- 
stance, hydrogen blistering oc- 
curs when steel is exposed to 
certain aqueous corrosive media 
in which atomic hydrogen devel- 
ops as a result of corrosion. The 
atomic hydrogen permeates steel 
and collects in discontinuities 
such as inclusion stringers or 
voids and transforms into molec- 
ular hydrogen. When a critical 
amount has collected, pressures 
are created of sufficient magni- 
tude to either raise a blister on 
the steel surface or to crack it 
internally. The lower quality 
steels having more inclusion 
stringers are more prone to de- 
velop blisters than high-quality 
steels. Attack of this type is 
quite rare and is found prin- 


In Design, Watch for These 
Main Causes of Metal Failures 


Nitrogen 
Carbon monoxide 
Vanadium pentoxide 


885° embrittlement 
Graphitization 


Corrosion Only 
General corrosion 
Hydrogen blistering 
Galvanic corrosion 
Intergranular corrosion 
Groove corrosion 
Dezincification 
Graphitization of cast iron 


Air and oxidizing gases 


Hydrogen sulfide 


Hydrogen 


Hydrogen plus 
hydrogen sulfide 


Corrosion Plus Stress 
Stress corrosion cracking 
Stress corrosion 
Corrosion fatigue 
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Uscolite is right... from the start 
... for de-ionizing water 


Sulfuric acid, salt and caustic soda are essential in regen- 
erating ion-exchange materials. But how long will the 
regenerator piping last? 

Some 7 years ago a leading maker of de-ionizing equip- 
ment decided to try out Uscolite® plastic pipe and fittings 
to eliminate constant maintenance and replacement of pipe. 
Performance has been excellent, so it’s been Uscolite pipe 
ever since. 

Uscolite resists, inside and out, the corrosive action of 


Mechanical Goods Division 


acids, salts, alkalies and fumes. Although it is light in weight, 
it can (and does) take a lot of knocks and physical abuse — 
yet its high impact strength protects it from harm. 


When you think of plastic pipe, think of your “U.S.” Dis- 
tributor. He’s your best on-the-spot source of technical 
aid, quick delivery, and quality industrial plastic products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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cipally in gas-treating plants 
where large amounts of hydro- 
gen sulfide are present. 

The problem is ordinarily han- 
dled by chemical methods. Com- 
position of the components which 
promote development of atomic 
hydrogen are slightly changed 
and rendered innocuous, or a sac- 
rificial liner can be used. 

Galvanic Corrosion — Here is 
the preferential corrosion of a 
metal in an electrolyte when po- 
tential differences exist between 
the metal and some other sub- 
stance. The corrosion occurs on 
the surface which is most anodic. 

The greatest source of trouble 
from galvanic corrosion is in 
underground piping and_ the 
lower surfaces of storage tanks. 
In these spots, different soils set 
up electrical potential differences 
which create selective corrosion 
of the steel. This problem is han- 
dled by wrapping the pipe with 
asphaltic materials or cathodic 
protection. Sometimes both are 
required, Tankage should be de- 
signed with good drainage to 
prevent accumulation of water 
on the under side. Also watch 
for situations where different 
metals come into contact in an 
electrolyte. 

Intergranular Corrosion—Ac- 
tually, intergranular corrosion of 
sensitized austenitic stainless 
steel is a form of galvanic attack 
at the grain boundaries. Sensi- 
tization is created when stainless 
steel of the 18 Cr-8 Ni type is 
subjected to temperatures be- 
tween 800 and 1,600F. This pro- 
duces an intergranular chromium 
carbide precipitate which de- 
pletes the adjacent grain bound- 
ary area of chromium. Subse- 
quently when such _ sensitized 
material comes in contact with 
certain electrolytes, an attack 
occurs preferentially along the 
grain boundaries depleted of 
chromium. 

This phenomenon is_ well 
‘known in the chemical industry, 
and for its prevention the sta- 
bilized grades, Types 321, 347 or 
304L, are required in critical 
services. Type 304 is used only 
in non-critical services or in fur- 
nace piping where the metal is 
not exposed to aqueous environ- 
ments. In the latter case, care is 
taken during shutdown periods 
that the temperature in the fur- 


nace does not drop below the dew 


point. Failures of 304 in this 
service by intergranular corro- 
sion have been caused by con- 
densed flue gases containing SO.,. 

Groove Corrosion—A type of 
galvanic corrosion which prefer- 
entially attacks heat-affected 
areas of steel equipment when 
exposed to certain corrosive 
media is known as groove cor- 
rosion. When steel is heated as 
in welding, a narrow band of a 
spheroidized structure is formed 
adjacent to the weld. In certain 
electrolytes this zone is anodic 
to the parent metal and a high 
localized rate of attack occurs. 
Groove corrosion has been noted 
in plants handling strong. sul- 
furic acid, strong caustic, fur- 
fural and hot phenol. 

The remedy is to normalize the 
parts after welding. This treat- 
ment reabsorbs the sensitive 
area and the entire piece is uni- 
form in structure. 

Dezincification—Another type 
of galvanic corrosion, dezincifi- 
cation, occurs in brasses contain- 
ing more than 15% zine. In the 
presence of an electrolyte de- 
zincification is created by the 
alloy going into solution followed 
by a redeposition of porous cop- 
per having very little mechanical 
strength. 

There are three types of de- 
zincification: intergranular, 
layer and plug with the latter 
being the most serious. 

The most common occurrence 
of this phenomenon is in brass 
condenser tubes when exposed to 
water services. The problem is 
largely under control by the ad- 
dition of inhibitors such as ar- 
senic, phosphorus or antimony 
in small amounts to admiralty 
brass. Cooling tower hardware 
is subject to this attack and care 
should be taken to install red 
brass or silicon bronze, which are 
not subject to dezincification. 
> Corrosion Plus Stress—When 
under the combined influence of 
a sufficient residual tensile stress 
and exposure to a critical cor- 
rosive environment, almost any 
metal can be. made to fail by 
stress corrosion cracking. 

Corrosion as measured by loss 
in dimensions is usually negli- 
gible. Chloride solutions are the 
worst offenders in promoting 
stress corrosion cracking of 
stainless steels, and many fail- 
ures involving chloride com- 


pounds have been reported to the 
chemical industry. Caustic solu- 
tions and nitrates will crack steel 
if concentrations and tempera- 
tures are critical. Mercury and 
ammonia will readily crack 
strained brass. 

The mechanism of stress cor- 
rosion cracking involves a very 
complicated sequence of corro- 
sion and fracture. It has been 
shown that fine pitting is needed 
to start the activity. The pit 
initiates a mechanical crack at 
right angle to the maximum 
strain. Further progress is then 
a process alternating between 
corrosion and mechanical crack- 
ing until the material fails com- 
pletely. 

To avoid stress corrosion 
cracking, present practices are to 
stress relieve the equipment by 
thermal treatment or to use a 
material which is not subject to 
cracking in the particular en- 
vironment. If more were known 
about the particular concentra- 
tion and temperatures which will 
cause cracking, suitable charts 
could possibly be prepared to 
better specify fabrication pro- 
cedures. The amount of work 
required for the preparation of 
such charts for the many cor- 
rosive mixtures used in the 
chemical industry is so vast that 
at the present time none have 
been prepared. 

Data obtained from exposure 
of stressed specimens to the pilot 
plant streams are used as cri- 
teria for specifying stress reliev- 
ing treatments. One chemical 
which is widely used is sodium 
hydroxide. Due to the wide use 
of this chemical, much experi- 
ence has been gained and pre- 
dictions can be made as to the 
critical area where stress cor- 
rosion cracking, known as caus- 
tic embrittlement, will occur. A 
chart showing this region is 
shown on p. 134. 

Corrosion fatigue may be en- 
countered when equipment such 
as condenser tubes are vibrating 
in the presence of a pitting type 
of corrosion. A crack starts at 
the base of a small pit and pro- 
ceeds in a straight path similar 
to ordinary fatigue. Vibration 
prevention or use of a more re- 
sistant metal is the usual cure. 


in Los 


Based on a paper given at the West- 
SM 


ern Metals Congress, 
Angeles, Mar. 1959. 
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Most of the tasks assigned to LaBour 
Pumps involve corrosive liquids, suction 
conditions aggravated by vapors or 
gases, or solid particles such as crystals 
or dirt. Sometimes all three appear in 
one application. But here’s a job with 
none of these problems, yet it took the 
unique design and capabilities of La Bour 
to provide a satisfactory solution. 
There are 32 LaBour Type DZT 


LaBour Pumps 
Make Good on 


Another Kind 
of Tough Job 


pumps now at work at Bareco Wax 
Company, Barnsdall, Okla., and 12 
others are in process of installation there. 
They move wax, at temperatures above 
200° F., through all stages of manufac- 
ture. Pumps and lines are steam-jacketed 
throughout. 

Whatever your problem in handling 
process liquids, corrosive or otherwise, it 
will pay you to get in touch with La Bour. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. ELKHART, INDIANA, U.S.A. 


CuemicaL ENGINEERING—June 29, 1959 





CASTINGS of 
Meehanite 
Nihard 
Herculite 


For corrosion-, and abrasion- or 
shock-resistant castings of high 
strength, consult the Foundry 
Division of KENNEDY VAN 
Saun. Ali services are pro- 
vided for castings up to 
55,000 pounds—design, pat- 
tern-making, casting, heat 
treating, machining and full 
laboratory control. 


See your Chemical Engineer- 
ing Catalog for a full listing 
of KENNEDY products for the 
Chemical & Process Industries. 


& 


Foundry Division 


KENNEDY VAN SAUN 


MANUFACTURING &@ ENGINEERING CORPORATION 


DANVILLE, PA. 











FIRMS IN THE NEWS 


R,. A. LABINE 





Atlantic Gets ““World’s Largest” MEK Dewaxing Unit 


Atlantic Refining Co.’s Phila- 
delphia, Pa., refinery now boasts 
a huge methyl! ethyl ketone sol- 
vent dewaxing plant for manu- 
facture of 265 tons of paraffin 
waxes per day. The $18-million 
unit was engineered and built 
by Badger Mfg. Co.; photo 
above shows scraper-chillers on 
the left and filter house on the 
right. 


J. R. Simplot Co., Boise, Idaho, 
has construction under way 
on a new $2-million clay and 
silica refining plant at Bovill, 
Idaho, operating on a kaolin 
clay feed material. Clay prod- 
ucts will go to paper and ce- 
ramic industries while silica 
will go to glass manufactur- 
ers. Firm will also spend 
“several hundred thousand 
dollars” expanding its starch 
plant at Heyburn, Idaho. 


Atomic Energy Commission has 
signed contract with Globe 
Mining Co., subsidiary of 
Union Carbide, calling for 
erection of a $3-million, 492- 
ton/day uranium mill in 
Wyoming’s Gas Hills District. 


New mill will employ a form 
of the Infilco resin-in-pulp 
process (Chem. Eng., May 4, 
1959, pp. 52-54). 


1.8. Phosphoric Products is 


planning to build a multi-. 
million-dollar ammonia plant 
at Tampa, Fla. Engineering 
studies are currently under 
way to determine size of fa- 
cility required. 


Du Pont’s Film Dept. recently 


opened a new 50-million-lb./ 
yr. cellophane plant at Tecum- 
seh, Kan., near Topeka. A 
company spokesman cited the 
“favorable long-range  busi- 
ness climate” as reason for 
picking the Tecumseh site. 


Union Carbide’s Linde division 


is getting construction started 
on a new liquid hydrogen fa- 
cility at Torrance, Calif., to 
supply up to 3.3 million lb./yr. 
to the National Aeronautics 
and Space Administration. 
Firm notes that although con- 
tract calls for a plant output 
of around 5 tons/day, facility 
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cut disposal costs by two-thirds... 


Patents Pending 


Containerize Waste as it 


Accumulates... a 


Small Tracking 
Containers for 
Indoor Use... 


td 
Large Container 


Oe a —_Self-Loading DEMPSTER-DUMPMASTER 
Handles 6 Sizes of Containers... 


If you’re using boxes, bins, cans or carts to handle or store 
big-volume waste and refuse, you can reduce costs by more than 
two-thirds with the new DEMPSTER-DUMPMASTER System 
of waste storage and collection. 

One Dumpmaster serves any number of detachable metal 
containers placed at waste accumulation points. Making its 
rounds, the Dumpmaster picks up each container, in turn, 
empties the contents into its packer body and compresses the 
material to a fraction of its former volume assuring big pay 
loads on every trip to the disposal area. 

The DEMPSTER-DUMPMASTER is economical! One 
man operation. It’s safe! Clearance lifting arms never pass the 
cab windows, can’t injure operator. Containers can be used 
indoors or outdoors, on ground, below grade or on a dock. 

This system is also available on a monthly fee basis 
through a nearby DEMPSTER-DUMPMASTER equipped 
private hauler, (name furnished on request). 

WRITE TODAY FOR FREE BROCHURE 





Mfd. By 


DEMPSTER BROTHERS 
Inc. 


img 
Ba 


{ be 
Ba 


Dept. CE-6: DEMPSTER BROTHERS, 
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REMOVE HOS 
PUSH BUTTOS 


AMU-PREEZE LOADED 
FRE Extn Guismee 
Rgeeee Cece 


REMOVE HOSE 
PUSH BUTTON 


KIDDE! 


21/-gallon 2¥2-gallon 
pressurized water anti-freeze (loaded stream) 


The easiest-to-operate portable fire 
extinguishers on the market today! 


Here, for the first time, is a practical, sensible design for pressurized 
water and loaded stream extinguishers. No inverting, no bumping, 
no valves to turn, no pins to pull (safety lock automatically releases 
when nozzle removed ). 


These two new stainless steel Kidde portables feature simple, one- 
two operation—just aim at fire and push the button. Notice the way 
the hose is stored, safely out of the way. Notice the wide-open 
handle—to insure fast action even in gloved hands. Notice the dust- 
and-waterproof pressure gauges—which show at a glance whether the 
units are ic» charged. All of the features—plus the slim design and 
light weight — nese Kidde portables—make them the easiest-to-store, 
easiest-to-carry, easiest-to-operate portables on the market today. 


Approved by Underwriters’ Laboratories. Available in pressurized 
water for fires in ordinary combustibles, or anti-freeze loaded stream 
for fires in ordinary combustibles and flammable liquids. For more 
information, write to Kidde today. 


Walter Kidde & Company, Inc. 
629 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd., 
Montreal — Toronto — Vancouver 


The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, 
‘Fyre-Freez’ and the Kidde seal are trademarks of Walter Kidde & Company, Inc. 
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FIRMS . 


will have capacity “in excess 
of this volume.” 


Dow Chemical announces plans 
to build a polyethylene film 
plant near Fresno, Calif., ex- 
pected to be completed early 
in 1960. Only clue to size is 
the initial employment figure 
which is set at about 100. 


Stauffer Chemical Co. has 
shipped the first carload of 
aluminum fluoride from firm’s 
Nyotex Div.’s plant at Hous- 
ton, Tex. Utilizing a “novel 
process” developed by Stauf- 
fer, new facility is rated at 
10,000 tons/yr. Aluminum flu- 
oride is used as electrolytic 
bath material by the alumi- 
num industry. 


Ketona Chemical Corp., jointly 
owned by Alabama By-Prod- 
ucts Co. and Hercules Powder 
Co., is now in commercial pro- 
duction of prilled ammonium 
nitrate at its Birmingham, 
Ala., plant. Facility was the 
first in the country ever to 
produce ammonia _ entirely 
from coke oven gas. 


Davison Chemical has installed 
facilities at its Curtis Bay 
Works in Baltimore, Md., for 
continuous production of 100 
tons/hr. of superphosphate. 
Facility was designed by A. J. 
Sackett & Sons, Baltimore. 


HEF, Inc., jointly owned by 
Foote Mineral and Hooker 
Chemical, is now in produc- 
tion of ammonium perchlor- 
ate at its new Columbus, 
Miss., plant. Initial capacity 
is about 4 million lb./yr. 
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Kaiser Aluminum & Chemical 
has gone into production of 
alumina at its new $70-mil- 
lion plant at Gramercy, La., 
with the completion of a 
5,350-ft. brine well for pro- 
duction of chlorine and caus- 
tic soda. Hooker cells shown 
above are part of facility that 
turns out 114 tons/day caustic 
for alumina manufacture; 
chlorine is sold to other chem- 
ical makers. 


Pennsalt Chemicals Corp. has a 


$2-million expansion program 
under way at its Portland, 
Ore., plant to step up produc- 
tion of ammonium perchlor- 
ate, started at the Portland 
site last year. Exact capacity 
boost was not revealed, but it 
was placed at “several thou- 
sand tons per year.” Sodium 
chlorate facilities are also 
being expanded by about 
Oa 


ov /0. 


Standard Oil of California is 


getting the major units of its 
new $33-million catalytic 
cracker complex into produc- 
tion at Richmond, Calif. Proj- 
ect is designed to shift pro- 
duction away from heavy fuel 
oil towards increased motor 
oil output. 


Crown Zellerbach is now in pro- 


duction at its Orange, Tex., 
polyethylene film plant with 
addition of two new produc- 
tion lines scheduled for July 
and August. Crystalline poly- 
ethylene is piped to the facil- 
ity from Spencer Chemical’s 
adjacent plant. 


Filon Plastics Corp. has broken 
ground in Hawthorne, Calif., 
for construction of a $1-mil- 
lion plant for production of 
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Check valve farmed from 
Basic-Check Unit and standard 
reducing coupling 


Drain elbow used as the ‘’body 
for a DURABLA Basic-Check Unit 


Basic-Check Unit at inlet end of this 
bend completes the check valve 


Basic-Check Unit used with a 
SfelalelelgeMEtie(-MElal(-1 


How you can “make” a check valve 
fo meet any emergency 


Just take a DURABLA Basie-Check Unit... combine it 
with a standard pipe fitting...and you have a complete 
check valve that’s perfect for practically any service. 
Keep a few Basie-Check Units on hand and you are pre- 
pared for any emergency. 

Because it will operate in any position, the DURABLA 
Basie-Check Unit can be installed without changing exist- 
ing lines. Made of stainless steel, they'll handle almost 
any liquid, gas or air...over a broad range of pressure- 
temperature ratings. 

DURABLA Basie-Check Units are versatile, depend- 
able, efficient and inexpensive. They come in seven 
standard line sizes, from %” to 2”. Also available: 
DURABLA Reducing Couplings of stainless steel. 

Ask for a copy of Bulletin CE 69 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, New York 





80 to 100% « your 


corrosion-resistant piping needs 
now available from 1 source 


TYPE 


PROPERTIES 


EXPERIENCE 


VALVES 


CHOICE OF 9 DIFFERENT TYPES 
THE NEWEST OF MATERIALS 


BACKED BY 100 YEARS OF 


ASK FOR | 
BULLETIN 





ACE-ITE 


Ss 


| RUBBER-LINED | 








Threaded 


Flanged 
Pipe 
142 to 24” 


Threaded 
¥2 to 4” 
Flanged 

112 to 8” 


Threaded 
Pipe 
¥2 to 4” 
Tubing 
Ye to 144” 


Flexible 
Tubing 


Ye to 1%” 


Flexible 
Pipe 
¥2 to 2” 


General purpose rubber-plastic blend. 
Tough, impact resistant, economical. Han- 
dies most common chemicals to 170°F. 


Strength of steel, resistance of hard rub- 
ber. Soft-rubber inter-layer aids shock- 
resistance. Finest for alkalis, most inor- 
ganic acids, many organic acids, all salts. 


Best anywhere for hot inorganic chemicals, 
acids, etc. to 260-275°F. Also wide variety 
of organics. Excellent rigidity. 


Rigid PVC. Excellent aging. Good cold im- 
pact strength. Not affected by most inor- 
ganic acids and alkalis. Also good for many 
organics. 


Odorless, tasteless, rigid polyethylene, best 
for sub-zero uses. Best resistance of any 
plastic at room temp. except to acetic acid. 


The oldest, still tops. Extreme resistance 
to alkalis, inorganic acids, many organics, 
all salts. Ideal for chlorine, fluorine. Wid- 
est range of fittings. 


Odorless, tasteless, general-purpose. 
Strong, takes high pressures. Not affected 
by most inorganic acids and alkalis; re- 
sistant to most organics. 


General-purpose transparent flexible tub- 
ing. Non-toxic, odorless, tasteless. Can 
steam sterilize. Excellent for chemicals. 


Non-toxic flexible polyethylene pipe. Ideal 
for water distribution lines, drain lines, jet 
wells, etc. Resistance similar to Parian. 
Uses insert type fittings. 





Diaphragm 
valves with 
Ace-ite body, 


Rubber-lined 
C.1. Gate, 
Darling Gate & 
Check Valves to 
24”. Diaphragm 
fs Valves to 6” 


Diaphragm 
valves with 
Riviclor body 


Diaphragm 
valves with 
Parian body, 


Rubber-lined 

or plastic 

valves above. 
Also many 

plug valves, bibb 
cocks, etc. 


Diaphragm Valve 
with Saran body 
1/2 to 2”. Also 
Saran-lined 
diaphragm valves 
to 6” and up 


Ace hard rubber 
plug valves, bibb 
cocks, etc. 


Diaphragm 
valves with 
Parian body, 
¥2 to 2” 











SS) 


ACE Saran, Supplex, Ace-ite and Riviclor are approved by 
The National Sanitation Foundation for drinking water. 


RUBBER AND PLASTIC LINED TANKS, PUMPSSS 


AMERICAN HARD 
RUBBER COMPAN 


Division of Amerace Corporation 


ACE ROAD e BUTLER, NEW JERSEY 


FIRMS .. . 


glass-fiber-reinforced plastic 
building panels. Facility will 
be ready for occupancy by 
year’s end. 


Atomic Energy of Canada, Ltd., 
has awarded Badger Mfg. Co. 
a contract for design, fabri- 
cation and construction of a 
heavy water fractional distil- 
lation plant to be built at 
Chalk River, Ont. When com- 
pleted late in 1959, plant will 
reconcentrate heavy water 
that has been downgraded by 
light water contamination. 








otal 


Universal Oil Products has 
formed a new chemical prod- 
ucts development department 
as part of the firm’s efforts to 
develop new chemical prod- 
ucts and to enlarge its pres- 
ent product line for sale to 
petroleum and related indus- 
tries. 


Parke, Davis & Co. has estab- 
lished a Commercial Devel- 
opment Div. to undertake eco- 
nomic and market research as 
well as product planning. 
Move, says the company, will 
provide for “transition of 
products from early stages of 
development to their intro- 
duction on the market.” 


National Gypsum Co. has com- 
pleted its acquisition of 
Huron Portland Cement Co. 
through an exchange of stock. 
Huron will continue to oper- 
ate under its own name and 
will keep its staff and facili- 
ties. 


Reheis Co., producer of alu- 
minum salts for cosmetic 
and pharmaceutical indus- 
tries, has acquired the Tech- 
Chemical Corp., producer of 
liver preparations and other 
biologicals. Purchase _ in- 
cludes Tech-Chemical’s Stam- 
ford, Conn., refining plant 
and its Montevideo, Uruguay, 
bulk processing plant, 
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CALENDAR 








Gordon Research Conference: Poly- 
mers, Colby Junior College. 
July 6-10 New London, N. H. 


Society of Chemical Industry, 78th 
annual meeting. 
July 6-11 Glasgow, Scotland 


Foundation for Instrumentation 
Education-American Institute of 
Chemical Engineers, summer con- 
ference: process dynamics, Case 
Inst. of Technology. 

July 6-24 Cleveland, Ohio 


Gordon Research Conference: Or- 
ganic Reactions and Processes, 
New Hampton School. 

July 13-17 New Hampton, N. H. 


Chemical Society of London, sym- 
— on fluorine chemistry. 
uly 15-17. Birmingham, England 


Gordon Research Conference: Cor- 
rosion, Colby Junior College. 
July 20-24 New London, N. H. 


Gordon Research Conference: Radi- 
ation RED New Hampton 


ool. 
July 27-31 New Hampton, N. H. 


Gordon Research Conference: Or- 
ganic Coatings, Colby Junior Col- 


lege. 
July 27-31 New London, N. H. 


Na‘ional Soybean Processors Assn.- 
American Soybean Assn., joint an- 
nual meeting, Sheraton-Jefferson 
Hotel. 
Aug. 10-12 St. Louis, Mo. 

American-Pharmaceutical Assn., an- 
nual meeting. Netherland-Hilton 
Hotel. 
Aug. 16-21 Cincinnati, Ohio 

Gordon Research Conference: 
Chemistry and Physics of Metals, 
Kimball Union Academy. 

Aug. 17-21 Meriden, N. H. 


Technical Assn. of the Pulp and 
Paper Industry, 10th Testing Con- 
ference, Multnomah Hotel. 

Aug. 18-21 Portland, Ore. 


International Union of Pure and Ap- 
plied Chemistry, symposium: 
Chemical Thermodynamics. 

Aug. 20-25 Wattens, Austria 


American Rocket Society, 
posium: Gas Dynamics, 
western University. 
Aug. 24-26 


sym- 
North- 


Evanston, III. 


Gordon Research Conference: in- 
Sean, Colby Junior Col- 
ege. 
Aug. 24-28 New London, N. H. 
Chemical Institute of Canada, Physi. 
cal Chemistry Div. meeting, Mc- 
Master University. 
Aug. 30-Sept. 1 Hamilton, Ont. 


International Unien of Pure and 
Applied Chemistry, symposium: 
Thermodynamics and Thermo- 
chemistry. 

Aug. 30-Sept. 6 Munich, Germany 


Assn. for Computing Machinery, 
national meeting, Mass. Institute 
of Technology. 


Sept. 1-3 Cambridge, Mass. 
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Life in these excited 


See Seek sta BS ee em RES « gente 


CHEMICAL 


Corrosion is 
full of surprises 


Out-guessing corrosion has been 
our business for 100 years. We now 
make 8 types of chemical resistant 
pipe... with valves, pumps, and 
tanks to match... and pretty well 
know what to expect with them. 
If anything, our advice is on the 
safe side. Please consult us with 
any problem. 


states... © 


PLANT No.3 


(EGA ES “ih 


Se 
iy 


All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, 2 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
Y% to 2”. NSF- 
approved. Bul. 
CE-56. 


Improved de- 
sign... now 12 
gpm. All wet- 
ted parts acid- 
resistant, wear- 
resistant Ace 
hard rubber. 
Finest availa- 
ble. Bul. CE-55. 


World's best 


Flexible poly 
pipe, ideal for 


chemical valves 
... at moderate 
prices, All-plas- 





water lines, 
drains, under- 
ground pipe or 
conduit. Sizes 
¥ to 2”, long 
coils, NSF-ap- | 
proved for 
drinking water. 
Bul. CE-57. 


tic.rubber-lined, 
or ali-hard-rub- 
ber. “4%” pet 
cocks to 24” 


gaie valves. 


processing equipment of rubb 





AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road * Butler, New Jersey 
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PLANT AIR 


Moisture Chief Cause of Trouble... 
Every company today is looking for ways 
to offset the increased costs of labor, 
material, equipment and services. At a 
gasoline station you expect “Free Air”, 
but in industry it is a major expense. 
Perhaps in your own plant, for an invest- 
ment in a few minor compressed air 
system alterations, significant savings are 
possible. 

Water, sludge, rust, oil and dirt in com- 
pressed air systems are prime causes of 
maintenance and production down-time. 
Water vapor condensing in air lines tends 
to corrode the piping. Also, water present 
in the piping may freeze during winter, 
causing serious reduction of compressed 
air supply. Such restrictions are often 
difficult to locate and thaw. This same line 
moisture may emulsify lube oil destroying 
its lubricating value and the resultant 
mixture has high fouling characteristics. 
Frequently, ice will form within the tool 
itself since expanding air cools the mois- 
ture... tool efficiency will be seriously 
affected. 


Some of the Other Problems Created 
By Wet Compressed Air... 

Wet compressed air is not only a construc- 
tion and production tool problem. Faulty 
paint jobs, contaminated chemical and 
food products can often be traced to 
moisture laden compressed air. Water- 
hammer, unequal pipeline thermal 
expansion and line leaks also result from 
collected moisture. In addition, air lost 
through traps, and in blow-down of com- 
pressed air lines provide no useful work 

. represent a sizeable power loss. 


You Can Lick Compressed Air 
Moisture Problem... 

All of these hidden costs can be virtually 
eliminated by the installation of an Adams 
Aftercooler and Cyclone Separator 
between the compressor and receiver 
tank. By cooling discharge air to within 
10° F. of cooling water temperature — 
guaranteed with Adams standard After- 
coolers — the moisture can be removed 
at the separator. Pressure loss is less than 
one-half pound on these units including 
the separator. In severe cases, moisture 
removal of over 90 per cent can be 
obtained by cooling the air with Adams 
2° Aftercooler to within 2° F. of water 
temperature. 


Air Filter for Final Protection at 

Point of Use... 

As an added safeguard for expensive tools 
and equipment, an Adams Poro-Stone Air 
Filter should be installed just before the 
air is used. These filters remove all solid 
material picked up by the air stream. 
With an Adams Aftercooler, Cyclone 
Separator and Air Filters clean, dry, 
trouble-free air is supplied to your pro- 
duction tools, You get continuous service 
with minimum maintenance. 

For further information on how the com- 
plete line of Adams air equipment can 
solve your compressed air problems, write 
today for your free copy of Bulletin No. 
712 on Aftercoolers and Bulletin No. 117 
on Poro-Stone Air Filters from the R. P. 
Adams Company, Inc., 207 East Park 
Drive, Buffalo 17, New York. 
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(Continued from p. 76) 


furnished with high and low 
viscosity alarms. Basic measur- 
ing elements operate on the 
principle of determining the 
time required for a piston to fall 
a given distance through the 
fluid being monitored.—Nor- 
cross Corp., Newton, Mass. 76E 


Silicon Reetifiers 
Combine small size with 
good regulation. 


A new series of light-weight, 
high-power silicon rectifiers is 
available in nine peak-inverse 
voltage ratings ranging from 50 
to 500 v. The _ hermetically 
sealed cells can be used to pro- 
vide up to 70 a. of forward direct 
current. 

Weighing less than 3 oz., the 
new units can operate at tem- 
peratures up to 190 C. junction. 
Maximum reverse current is 
30 ma.—Westinghouse Electric 
Corp., Pittsburgh, Pa 144A 














A Liner Board 
B Corrugated Medium 
C Steel 


Car Liner 


Material upgrades walls of 
shipping cars. 


A new car liner called Steel- 
Corr, introduced to shippers and 
railroads this month, is an up- 
grading material that elimi- 
nates the need to shop cars with 
major lining damage. Com- 


June 


prised of three layers of liner 
board and two corrugated medi- 
ums with imbedded }-in. steel 
straps, Steel-Corr is bonded 
with a special adhesive which, 
the company says, adds mois- 
ture protection. 

Each kit contains four corner 
posts, four end panels, and 16 
side panels—enough for a com- 
plete car. It can be easily in- 
stalled by two men in less than 
an hour with no special tools.— 
Ford Carliner Div., Omaha, 
Neb. 144B 


Overeurrent Relay 


Completely static protec- 
tive relay introduced. 


Static protective relays for 
industrial switchgear applica- 
tions will be available this 
summer with Allis-Chalmers 
switchgear equipment. A-C 
claims that the new relay is 
the first major departure from 
the mechanical induction-disk 
design introduced about 50 
years ago. 

Basic circuitry incorporates 
various kinds of semiconduct- 
ors. There are no moving parts. 
Three sets of external controls 
located at the front of each unit 
adjust calibration and setting. 
Size of the new unit is one-third 
that of its predecessors. 

According to A-C, extensive 
temperature range and life tests 
have proved that reliability of 
the static relay is superior to 
the old, mechanical types.— 
Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 144C 
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Glass Heat Exehangers 


English-made units being 
distributed in U.S 


New, coil-type glass heat 
exchangers, manufactured by 
Q.V.F. Ltd., of England, are 
now being distributed in the 
U.S. by Corning Glass Works. 
The compact, modular units con- 
sist of a glass shell that sur- 
rounds single glass-tubing coil. 

Sizes range from 24 to 60 sq. 
ft. The 60-sq. ft. model takes 
up only 4.4 cu. ft. of plant space, 
and weighs approximately 94 lb. 
—Corning Glass Works, Corn- 
ing, N. Y. 145A 


Adjustable Drives 


Company offers its first 
models of new line. 


A new line of adjustable- 
speed drives, which operate on 
the principle of V-belt-con- 
nection adjustable-pitch pul- 
leys, are available in a wide 


CuemicaL ENcINEERING—June 29, 1959 














best Way 


eee hone 


we 


: 
. sais 
y 


eommamemel an w 
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Sentai: Se real practical value of Borg- 
&“Warner Seals is their ability to seal 
effectively under the toughest 
extremes of temperature and pressure 
.. for toxic, volatile or corrosive 
fluids...and even some abrasive 
liquids. Result —less down time, 
elimination of expensive stuffingbox 
maintenance, and savings of the 
pumped fluid. 


Borg-Warner Mechanical Seals 


NOW AVAILABLE —a new file folder of 
Borg-Warner Mechanical Seal designs shows 
some of the many types and applications 
possible for pumps, mixers, autoclaves and 
for special rotating shaft problems. Send 

for your copy today—there’s no obligation! 


® - 
‘Borg-Warner Mechanical Seals — 
| P.O. Box 2017, Terminal Annex, Los Angeles 54, California 





" 4 
Now Add-To-Design paves THE WAY 
TO SIMPLER FEEDER INSTALLATIONS 





The W&T Series A-728 Dry Chemical Feeder 
forms a base for a complete feeder instal- 
lation. Standard components are available 
—designed for use with the Feeder. For 
instance, the A-728 permits 





. use of hoppers in standard lengths 
and sizes—ending your hoppering prob- 
lems. 

. choice of solution tanks—corrosion 
resistant and tight for the chemicals you 
use. 

. . . direct feeder mounting of standard 
dust collectors, bag loaders, screens— 
eliminating extra structural supports. 

















... use of overhead supports-—to elimin- 
ate your floor stress problems. 
This means you use standard components to 
build your own custom installation without 
special design . . . saves you time and money. 





Write us for information to heip you build 
your own feeder installation—easily and 
simply. Address Dept. MV-3.2/ 

















WALLACE & TIERNAN INCORPORATED 





2S MAIN STREET. BELLEVILLE 9.NEW JERSEY 


W T Chemical Solution 
& Feeders furnish 
ACCURATE...RELIABLE...FULL STRENGTH 


hypochlorite dosage for bacterial control 
of small water supplies. 


Be safe; ask for them; Write Dept. L-2.29 
WALLACE & TIERNAN INCORPORATED 





2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 


NEW EQUIPMENT . 


range of outputs and speed ra- 
tios. Known as Polydyne drives, 
the units feature simple belt 
changing, smooth operation and 
compact appearance. 

Polydyne drives come in sizes 
from ¢ through 25 hp., with out- 
put speeds to over 4,000 rpm. 
Standard speed variations are 
2, 3, 4 and 5 to 1. Accessories 
include remote mechanical, 
electric and pneumatic controls. 
—General Electric Co., Schenec- 
tady, N. Y. 145B 


BRIEFS 


Redesigned valve for tempera- 
ture control features a new, 
removable thermal system 
that allows field changing of 
control ranges without affect- 
ing valve stroke. Designed to 
control temperatures from 45 
to 450 F., these sliding-gate 
valves are available from 
stock in }- to 2-in. sizes. Ma- 
terials of construction in- 
clude cast iron, bronze, duc- 
tile iron, aluminum or Monel 
metal.—OPW Jordan, Cincin- 
nati, Ohio 146A 





Flow-control valve with built-in 
pneumatic or hydraulic actu- 
ator comes at a price that 
is competitive with stand- 
ard hand-operated valves. 
Claimed to be completely 
maintenance-free, the valve 
is capable of either two-posi- 
tion or modulating remote 
control.—D. M. Connor & Co., 
Metuchen, N. J. 146B 


Spinneret heater developed es- 
pecially for nylon work is 
claimed to have extremely 
long life and high efficiency. 
Terminals can be bent by the 
customer; armored flexible 
extensions are available at 
extra cost. Enclosed in a 
stainless steel.shell, the tubu- 
lar-type heater comes. in 
several different wattages 
and voltages.—Thermal, Inc., 
Franklin Park, Ill. 146C 


Air sampler intended for work 
with dusts, fumes and gases 
features high mobility for 
easy application at various 
plant sites. The 4-cfm. air 
mover is actuated by graph- 
ite-ringed pistons driven by 
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In-Stock Service 


on Carpenter Stainless 
No. 20 and No. 20Cb 


forms, sizes and shapes 
for most corrosion problems 


@ Besides keeping our warehouses,fully stocked with all forms of 
Carpenter Stainless No. 20 and 20Cb, we maintain fast, modern 
facilities to make up and speed your orders to you. . . no matter 
what your deadline. Our service teams are geared to handle your 
most urgent delivery needs. 

Available from stock in sheet, plate, pipe, tubing, strip, bars, wire 
and billets, Carpenter Stainless No. 20 and 20Cb are as easily fabri- 
cated as ordinary stainless steels. You get long-life control of 
sulphuric acid and other severe corrodents in a hurry when you 
order Stainless No. 20 and 20Cb. One installation of this Super- 
Stainless will outlast most other corrosion-resistant alloys... 
economically. Contact our nearest office or authorized distributor 
(located in over 40 cities, coast to coast). Write on your company 
letterhead for technical bulletin 108A. The Carpenter Steel Com- 
pany, Alloy Tube Division, Union, N. J. 


your master key to cost-saving 
corrosion control 


Stainless No. 20 & 20Ch 


Carpenter Stainless No. 20 bars, strip, wire and billets are available 
also from The Carpenter Steel Company, Reading, Pa. 
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N EW From AUTOCLAVE ENGINEERS 


A MAJOR 
IMPRCVEMENT 
IN 

FLOATING - STEM” 


VALVES 


Only This Unique Design Gives 
You All These Advantages: 


Fee Gtr receman: 
we OP 


@ No "Backlash" — Siem movement is positive 
at all times 
Pre-Loading Construction — assures operating 
without “slop” 
Stem Does Not Rotate Against Seat — No scor- 
ing of either stem or seat 
Choice Of Lower Stem Materials — Stainless, 
hastelloy, monel, etc. (standard stem 316 s.s.) 





* AE FLOATING-STEM 
VALVES are patented 
Pat. No. 2,887,293 


This major improvement in floating-stem valves 
gives you operating advantages available in no 
other valve. When you operate this valve, you 
get positive stem action immediately . .. no 
“backlash”, no “play”, no loss of “feel”, and 
no scoring because the floating stem does not 
rotate against the seat. You have a choice of 


For More Details On 


lower stem materials such as _ stainless steel, 


hastelloy, titanium, monel, ete. 


And these new floating-stem valves give you 
the same finger-tip control, the same leak-proof 


AE FLOATING- STEM VALVES, 
Send For Bulletin 5152-A 


action characteristic of all AE Valves. What’s 
more, you can install the new floating-stem in 
your present AE Valves—easily, quickly. When- 
ever corrosion or scoring is a problem, always 
specify AE Floating-Stem Valves. 


AUTOCLAVE @ 
ENGINEERS, INC. 


2932 WEST 22nd STREET, ERIE, PENNSYLVANIA 
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. NEW EQUIPMENT 


a 4-hp. motor.—The Gelman 
Instrument Co., Chelsea, 
Mich. 146D 


Thermocouple assemblies capa- 
ble of withstanding ambient 
temperatures of 2,000 F. plus, 
are designed for applications 
where thermocouple leads 
must pass through zones of 
extreme heat. Insulation is . 
crys‘alline magnesium oxide . 
compacted to maximum den- A FULL LINE 
sity inside an Inconel sheath. 
Wire gage sizes from 15 to 28. 

Revere Corp. of America, 
Wallingford, Conn. 149A 


Feed pump that operates at 70 
strokes/min. has a capacity 
up to 65 gal. every 24 hr., an 
operating pressure up to 125 
psi. and a maximum continu- 
ous temperature rating of 
100 F. Primary feature is a 
hydraulically balanced Teflon 
slack diaphragm.—Fischer & 
Porter Co., Hatboro, Pa. 149B 


Flow system composed of trans- 
ducers, a computer, integrater 
and counter can monitor or 
control gas or liquid flow with 
a long-term accuracy of 
99.75%. Transducers may be 
located up to 1 mi. from the 
console. —- Computers, Inc., , 
Houston, Texas 149C Now — for manufacture of high grade abrasive PITTSBURGH 22, PA., 3 Gateway Center 

vou two grades of calcined alumina: KC-1 and __-‘NAMMOND, IND., 518 Calumet Building 

KC-2. These are high-purity, uniform quality OAKLAND 12, CALIF., 1924 Broadway 

aluminas, both available in coarse and fine 

Equipment ay particle sizes. 

ee con — D And for manufacture of electrical and electronic KAISER 

a: 1948 grade ceramics — where superior dielectric CHEMICALS 
properties over a wide temperature range are 
Industry required — Kaiser Chemicals now offers grades Send Coupon For New Technical 
Avg. of all : 231.3 KC-10 and KC-14. These are high-purity aluminas Brochure, “Kaiser Aluminas” 


F produced with very low soda content. 
Process Industries 


Cement mfg. ....... , 223.7 Typical Chemical Analyses: 

Chemical 232.7 Ss = 
Chane pvediects 217.4 Si. 0.02% 0.02% 0.10% 0.10% 
AUGER  s we 6) chee } 219.7 Fe.0s 0.02 0.02 0.02 0.02 
iia ......... 223.1 Tid. 0.002 0.002 0.002 0.002 


Paper mfg. ......... 223.8 224.2 si 060 050 O10 0.04 
Rubber ind... 2303 2306 igntion 0701005 


é Al.0; (b 
Process ind. avg.. 228.6 228.8 difference) 98658 99.36 995 996 
This wide range of top grade aluminas is designed 
to meet your specific performance requirements. 
For prompt service, or for complete specifications 
on any special alumina product, call or write 
Kaiser Chemicals Division, Dept. A9621, Kaiser 


Related Industries 
Elec. power equip. .. . 236.4 
Mining, milling \ 234.1 
Refrigerating : 260.6 
Steam power ; 218.4 














Compiled quarterly by Marshall and Ste- Aluminum & Chemical Sales, Inc., at . of the 
vens, Inc., of Ill., Chicago for 47 different regional offices listed at right: 
industries. See Chem. Eng., Nov. 1947, pp. 
124—6 for method of obtaining index num- 
bers; Feb. 23, 1959, pp. 149-50 for annual 
averages since 1913. 


plete information on the NEW Kaiser special alumina 


Please send your new technical brochure with com- 
products to: 


Kaiser Chemicals Division, Dept. A9631 
1924 Broadway, Oakland 12, California 


COMPANY. 
ADDRESS. 
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Take Guesswork Out of 
Lab Crushing & Grinding 


Sturtevant Design Provides 
Easy Access for Cleanouts — 
Returns Complete Sample 


In seconds, because of “Open-Door” 
accessibility, all Sturtevant crushing or 
grinding parts are exposed for thorough 
cleanouts. 100% sample return is easy 
to secure. 

Sturtevant lIaboratory machines are 
ruggedly constructed — design, based 
on production models, gives top lab or 
pilot performance. 

Send for Bulletin No.067, which gives 
full description of all Sturtevant labora- 
tory machines. 


i 


Lab Crushing Rolls: Special lab design. Two models: 
8 x'S in. and 12 x 12 in. rolls. Capacities to 10 
tph. Both models adjust down to 20 mesh. Tires of 
high carbon forgings. Automatic feeder, adjustable 
controls. 


loeb Jow Crusher: Crushes hardest rocks at 12 to 
Y% in. settings. Roll jaw action — no clogging. Feed 
opening 2 x 6 in. Capacity to 1900 Ibs. per hr. at 
¥2 in, setting. Instant adjustment. Manganese jaws, 
reversible shield. 


lab Swing-Sledge Mill: 5 x 6 in. opening takes 
soft, medium, tough or fibrous feed. Capacity to 1 
tph. Fines regulate from 1 in. to 20 mesh. Choice 
of gratings, hammers (or knives). 


Sample Grinder: Disc type grinders for dry, friable 
soft or medium materials. Three sizes — 6 in., 1 
in., and 14 in. take feed as coarse as “%4 in. Pro- 
duces 100 mesh fines at capacities to 200 Ibs. per 
hr. on largest model. Regulate 10 to 100 mesh. 
In-operation adjustment. 


STURTEVANT 


MILL COMPANY 








100 Clayton $t., Boston 22, Mass. 


PEOPLE... 


TECHNICAL 





BOOKSHELF 


J. B. BACON 








International Coverage 


ADVANCES IN CATALYSIS, 
Vol. 9, Edited by Adalbert 
Farkas. Academic Press, 
Inc., New York. 847 
pages. $16. 


Reviewed by F. C. 
Nachod, Sterling-Win- 
throp Research Institute, 
Rensselaer, N. 


The present volume IX of a 
well established series reports 
the proceedings of the Interna- 
tional Congress on Catalysis held 
in Philadelphia in 1956. 

A comprehensive review of a 
compilation of 83 contributed 
papers submitted by 148 authors 
would constitute a book in itself. 
Thus it must suffice to outline 
the general areas which the sym- 
posium covered: Chemistry and 
physics of solid catalysts; hydro- 
genation and hydrogen exchange 
reactions; physical properties of 
catalysts; electronic properties 
and catalytic activity; homo- 
geneous catalysis and related ef- 
fects; surface chemistry and its 
relation to catalysis; techniques 
and technology of catalysis; 
catalytic reactions of hydro- 
carbons; tracer and other tech- 
niques; miscellaneous catalytic 
reactions; and special topics. 

The truly international cover- 
age of the meeting is borne out 
in that several of the articles ap- 
pear in German and French. 

This collection of papers un- 
doubtedly presents a good cross- 
section of present-day thinking 
in various fields of homogeneous 
and heterogeneous catalysis. 


For Deliberate Synthesis 
ELASTICITY, PLASTICITY 
AND STRUCTURE OF MAT- 
TER. 2nd. ed. By R. Hou- 
wink. Dover Publications, 
New York. 368 pages. 
$2.45 (paper cover). 


Reviewed by S. Reznek, 
Rensselaer, N. Y. 


Intent of this book is to trace 
common laws of deformation be- 
haviour between diverse groups 


June 


of materials based on their struc- 
tures, with the ultimate object of 
“deliberate synthesis of ma- 
terials with definite desired 
elastic and plastic properties.” 

Introductory chapters are de- 
voted to definitions of terms and 
general remarks on the relation 
of internal structure to elastic 
and plastic behavior. A chapter 
is then given to each of the sub- 
jects: Plasticity of Crystals, 
Amorphous Substances (Glass, 
Resins, Asphalt), Rubber, Cel- 
lulose and Starch, Proteins, 
Paints and Lacquers, Clay, Sul- 
fur and even “Baker’s Dough.” 

The individual chapters, with 
their rather copious references, 
serve as good, if elementary, in- 
troductions to each of the sub- 
jects covered. While it is not 
claimed that laws of deformation 
have been developed enough to 
cover the diverse materials 
treated, the text serves a useful 
purpose in pointing to a desired 
goal. 

The text is a reprint of the 
second (1952) edition of Hou- 
wink’s book, first published in 
1937. Except for the chapter on 
rubber, there appear to be no 
references more recent than the 
date of the first edition. 


BRIEFLY NOTED 


ATOMIC INDUSTRY DIRECTORY OF 
PRODUCTS, EQUIPMENT AND SERV- 
ICES. 1959 edition. Atomic In- 
dustrial Forum, 3 E. 54 St., New 
York 22, N. Y. $2.50. Gives 
product and service profiles of 
more than 220 industrial organi- 
zations active in the development 
and utilization of atomic energy, 
including manufacturers, proces- 
sors, architect-engineers and con- 
structors, consultants and sup- 
pliers of technical research serv- 
ices. 


}ORROSION AND DEPOSITS IN BOIL- 
ERS AND GAS TURBINES. 198 pp. 
Prepared by Battelle Memorial 
Institute. Order Department. 
American Society of Mechanical 
Engineers, 29 W. 39 St., New 
York 18, N. Y. $6. Provides a 
comprehensive up-to-date survey 
of factors that cause destruction 
of boilers and gas turbines. 
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“Buffalo” Cast lron Exhauster 


“Buffalo” Cast Iron Exhausters are built to withstand 
extreme corrosive conditions in the chemical process 
industries. High efficiency is the result of low-turbulence 
air flow design. This includes heavy-duty cast iron 
housings and cast, inlet cones with integral inlet vanes. 
Non-overloading characteristics are preserved despite 
changes in system pressure. Available with direct motor 
drive, separate belt drive or package unit with adjustable 
pitch V-belt drive and motor mounted on adjustable 
base rails. Write us for full information. 


e 


“Buffalo” Fiber Glass Fume Fan 


“Buffalo” Resin-Bonded Fiber Glass Fume Fans are 
highly resistant to such chemical corrosives as acids, 
salts, gases, organic materials and others. They are 
suitable for temperature applications up to 300° F. The 
fan housing is constructed entirely of fiber glass. All 
exposed parts of the factory-balanced rotor are encased 
in thick fiber glass. Standard capacities range up to 
34,000 cfm at pressures to 10” static. Investigate the 
advantages of “Buffalo” Type “FG” Fume Fans — ver- 
satility, lighter weight, reasonable cost, dependability. 
Write for Bulletin FI-511. 


These two specialized fans are representative of the air ‘handling units engineered by the 


Buffalo Forge Company to help you combat the corrosive fumes encountered in many 


industrial processes. In addition to these fans, “Buffalo” offers rubber lined fans, fans 


with other special coatings and a comprehensive line of air cleaning units. 


i) 


For complete details on “Buffalo” corrosive fume handling units, contact your “Buffalo” 


engineering representative or write us direct. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 
Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING © AIR CLEANING © AIR TEMPERING © INDUCED DRAFT + EXHAUSTING + FORCED DRAFT + COOLING « HEATING + PRESSURE BLOWING 
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WESTINGHOUSE 
TRANSDUCTORS 


... for safe d-c metering 


Specify Westinghouse current and 
potential transductors for accurate 
instrumentation, metering and con- 
trol of high-voltage direct-current 
systems. Providing isolation from 
high-voltage d-c power, these indus- 


try-proved transductors have been 
used in safe metering of d-c buses 
at voltages up to 3300 volts . . . have 
already proved their reliability in 
electrochemical systems, control sys- 
tems and d-c power systems. J-01014 


CHECK THESE CHARACTERISTICS 


size and weight .. . 
weight—19 Ib 


approximately 6 1/16” x 5 5/16” x 7” high... 


rated supply voltage and frequency . . . 115 volts, 60 cps 
working voltage . . . control winding to case—3300 v d-c; control wind- 


ing to output winding—3300 v d-c 


60 cps 1 minute . . . load winding to case—1500 v rms 1 minute 


maximum error. . 


. plus or minus 1 percent, zero to half input. . . 


plus or minus 1/2 percent, half to full input 


For complete inisymation, contact your nearby West- 
inghouse sales ofjice. or write Westinghouse Electric 
Corporation, Director Systems Department, 356 Collins 


Avenue, Pittsburgh 6, Pa. 


| 
| 
| 
| 
| 
test voltage . . . control winding to case and load circuit—9.6 kv rms 
| 
| 
| 
| 
| 
| 


YOU CAN BE SURE...1F it's \ Vestinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" ces Tv monoavée 








LETTERS: 











Dear Readers: 

It takes many people doing 
many different jobs well to make 
a magazine a leader in its field. 

Most of you tend to think of a 
magazine in terms of its editorial 
staff. Indeed, a strong, compe- 
tent editorial staff is essential to 
any magazine’s success. But 
others, too, are important in 
helping a magazine do an out- 
standing job for its profession. 

One of the most respected 
members of our business staff 
was W. Donald Boyd, New Eng- 
land district manager, who died 
on May 17. Don was far more 
than just an advertising space 
salesman. He was literally a 
trusted marketing consultant 
who helped many of your sup- 
pliers solve their basic market- 
ing problems and thus serve you 
more effectively. Many of these 
firms can trace part of their cor- 
porate growth to specific in- 
stances of Don’s guidance. 

You, too, have benefited by 
Don’s 28-year association with 
CE—directly, from the many 
useful facts displayed in print 
by his advertisers; indirectly, 
through his ideas and practical 
suggestions for better editorial, 
high-quality publicity and evalu- 
ation of the engineer as a “whole 
man.” CE’s increased stature 
and level of over-all readership 
are in no small way a reflection 
of Don’s faithful and unselfish 
work over the years. 

Truly, Don Boyd earned the 
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PRO & CON 


Cc. H. CHILTON 








respected title of Chemical Engi- 
neering’s “Whole Man”! We are 
proud of him. 

WALLACE F.. TRAENDLY 
Publisher 
Chemical Engineering 








Don’t Overlook MgO 
Sir: 

Your recent article on “What 
Materials Beat High Nuclear 
Heat?” (Apr. 20, pp. 202-206) 
did not include magnesium oxide 
in the tabulation on p. 206. 

High-purity (96+%) MgO is 
potentially one of the cheapest 
ceramic materials available, and 
no tabulation can be considered 
complete without it. Melting 
point of pure MgO is normally 
listed as 5,070 F. 

High-purity MgO was used for 
the refractories of the high-tem- 
perature furnace of the Wiscon- 
sin process for nitrogen fixation. 
The refractory stood up very 
well at 4,000 F. In fact, it in- 
creased in purity due to volatili- 
zation of impurities, making the 
used brick even better. 

E. D. ERMENC 
Food Machinery & Chemical 
Princeton, N. J. 


Pardon the Redundancy 


Sir: 

In my article, “Estimate Spe- 
cific Liquid Volumes” (May 4, 
pp. 187-138), you used in the 
subtitle the term “specific liquid 
molal volumes.” 

This is rather new to me. One 
may use specific volume or molal 
volume, but specific and molal 
are seldom used together. I am 
afraid that some misunderstand- 
ing may rise from use of this 
new term. 

Also, the equation in the first 
column on p. 138 contains a typo- 
graphical error. The second 
equals sign should be deleted so 
that the second and third brack- 
eted terms are multiplied rather 
than equated. 

BENJAMIN C.-Y. Lu 
University of Ottawa 
Ottawa, Canada 
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CHEMICAL 
PROCESSORS! 


THE Roker LC \s- 


® QUICK OPENING 
@ EASY TO CLEAN 
e FAST CLOSING 


The quick opening-fast closing feature 
available in ROTOR LIFT screw elevators 
1s invaluable wherever purity of material 
conveyed is vital. Vertically-hinged splic 
housing gives quick, complete accessibility 
for thorough clean-out with unexcelled 
sanitation control. Horizontal intake hopper 
may also be equipped with hinged drop 
bottom. WRITE FOR ENGINEERING 
CATALOG 


=r 1 LOW CARBON STEEL 

To | ff STAINLESS STEEL 
GALVANIZED (HOT DIPPED) 

8 BASIC TYPES « 4 DIAMETERS 


‘ 
4 


SOUTHWESTERN 


SUPPLY and MACHINE WORKS 


OKLAHOMA CITY, OKLAHOMA 


SOME USERS OF AMMONIUM NITRATE 
IN SOLUTION FORM ARE MISSING 
COST SAVINGS UP TO 15%. 


ARE YOU ONE OF THEM? 
TO FIND OUT, MAIL THE COUPON... 


NITROGEN DIVISION 
Allied Chemical Corp., 40 Rector St., New York 6, N. Y. 


We're interested in savings in AMMONIUM NITRATE. Please tell us more. 





Name 





Firm 





Street 





BASIC TO ° For specifications and local offices, see our 

’ | | Te | insert in.Chemical Materials Catalog, pages 

ANERICAS 435-442, and in Chemical Week Buyers Guide, 
PROGRESS pages 35-42, 


WICC =NITROGEN DIVISION 


2819 NF 2-5-1 40 Rector St., New York 6, N. Y. 








READER SERVICE... 


TECHNICAL LITERATURE «em. eux 














Contents of This Issue 


Chemicals 

Construction material .. 154 
Electrical & mechanical 155 
Handling & packaging.. 155 
Heating & cooling 
Instruments & controls.. 158 
Pipe, fitting, valves.... 162 
Process equipment 

Pumps, fans, compressors 165 
Services & miscellaneous 167 














Chemicals 





Aluminas.......Services or specifica- 
tions on any alumina products are 
available. A copy of a new tech- 
nical brochure on Aluminas is 
offered. 

149 *Kaiser Aluminum & Chemicals 





Ammonium Nitrate Users of Am- 
monium Nitrate in solution form 
who are interested in information 
concerning savings on Ammonium 
Nitrite can obtain it on request. 
B153 *Allied Chem., Nitrogen Div. 


Caustic Soda An easy-to-use fact 
filled guide book contains data 
on the safest way to store and 
handle liquid caustic soda. It is 
available on request. 
21b *Hooker Chemical Corp. 








Chlorine......The Chlorine Manual is 
now available on request. It con- 
tains 76 pages of useful facts on 
chlorine, its handling and usage. 
Send for your copy. 
21b *Hooker Chemical Corp. 





Cyanuric Acid developed as an in- 
termediate for chlorinated dry 
bleaches & sanitizers, is now avail- 
able to the chem. industry for re- 
search & development. Facts. 
14-15d *American Cyanamid Co. 


Defoamer 4 p. brochure describes 
EMKA Defoam recommended for 
low cost foam and froth control. 
It is water dispersible, effective in 
acid and alkaline mixtures. 
154A Emkay Chemical Co. 








Flocculating Agent new bro- 
; chure contains complete  infor- 
mation on the use and testing of 
various Cyanamid synthetic floc- 
+ apps agents including Superfloc 


14-15b 


Germicidal Cleaner 4 p. brochure 
WC 1724 describes the types of dis- 
ease, odor breeding germ life, which 
Whistleclean D-130 will attack. 

B Whistleclean Corp. 


*American Cyanamid Co. 








* From advertisement, this issue 


154 





Light Absorber Cyasorb UV 24 is 
a light-stabilizing chemical which 
substantially improves the color 
retention & durability of vinyls, 
polyesters & other resins. Facts. 
14-15¢ *American Cyanamid Co. 


Construction Materials 





Non-woven Fabric 8 p. brochure 
describes a new synthetic fiber felt 
for use in filtration, insulation, 
chemical and moisture resistance, 
sound damping, wicking. 
154C Troy Blanket Mills 


Pelletized Borohydrides. . . .resist crush- 
ing or dusting. They are 10/32” & 
24/32” in diameter. Bulk density 
averages five lbs. to the gallon. 
Complete details. 

59 *Metal Hydrides Inc. 


Pelleted Sodium & Potassium Boro- 
are now available in 

development quantities. All the 
facts are contained in a Technical 
Bulletin which is available. ‘ 
Metal Hydrides, Inc 











Polyethylene p. brochure de- 
scribes polyethylene’s characteris- 
tics, applications and _ markets. 
Contains 27 charts illustrating 
properties, production. 
154E Spencer Chemical Co. 





Polymer Products...... 8 p. directory of 
company’s various polymer prod- 
uces and their specific properties as 
well as used. Directory includes 
emulsion & solutions, bead resins. 
154F Borden Chemical Co. 





Polystyrene p. brochure details 
use of expandable polystyrene in a 
variety of packaging needs. Photo- 
graphs illustrate use as a shock-ab- 
sorbent and water-proof pack. 
154G Koppers Co. 





Polyvinyl Acetate 5 p. bulletin de- 
scribes redispersible polyvinyl ace- 
tate powder Vinac RP-250 used in 
joint cements for dry wall con- 
struction, spackling. 
154H Colton Chemical Co. 





Silicone Rubber 4 p. selector chart 
CDS-145 contains data on applica- 
tions, typical properties, primary 
classes and standard industry & 
military specs. 
154V General Electric Co. 





Sodium Nitrite Booklet “Sodium 
Nitrite for Rust and Corrosion pre- 
Vention” contains details about the 
many anti-corrosion uses of Sodium 
Nitrite. Also test sample. 

67 *Allied Chem., Solvay Process Div. 





Urethane Foam Data sheet 31859 
describes the advantages of using 
the company’s Genetron 11 as a 
blowing agent for rigid urethane 
foams. 

1543 Allied Chemical 





Water-soluble Resins 
Cyanamer water-soluble  acryla- 
mide polymers, P250 and P26, dis- 
solve fast, give clear solution. In- 
formation available. 
14-15a *American Cyanamid Co. 


Yttrium Data sheet covers many 
characteristics of the rare earth 
metal regarding thermal properties, 
crystal structure, electrical prop- 
erties, corrosion data. 
154K Nuclear Corp of America 








* From advertisement, this issue 


Coating Kanigen nickel-alloy coat- 
ings provide corrosion resistance 
& product contamination protec- 
tion to process equipment of any 
size. Bulletin #258. 

166 *Generall Amer. Transp. Corp. 


Flooring, Industrial Bulletin de- 
scribes a new type of ready-to-lay 
flooring that is claimed to out- 
wear concrete. Suitable for use 
over concrete, wood, metal. 
154L 





Monroe Co. 





Packing Centripac packing is de- 
signed specifically for single-stage 
centrifugal pumps in the process 
industries. Speed to 3600 rpm; 
Temp. to 500F. Information. 

157 *Johns-Manville 


Packing Bulletin S-29R contains 
information about Intalox Saddle 
Packing. Increase capacities & 
lower pressure drops when used 
for packed towers. 
36 *U. S. Stoneware 








Packings, Hydraulic ? 
important’ engineering data are 
contained in a new brochure on 
homogeneous & fabric reinforced 
hydraulic packings. Bul. P-333. 
4 Crane Packing Co. 


Protective Coating 4 p. brochure 
describes a new epoxy coating for 
floors, walls, machinery which drys 
and hardens to a “baked-like” fin- 
ish thanks to a special catalyst. 
154N Galand Co. 


Protective Topping 4 p. leaflet 
Bulletin 510, describes Nu-Klad 510, 
a new epoxy compound for use as a 
protective topping for concrete, 
wooden & steel surfaces. 
1540 Nukem Products Corp. 


Reactor Metals Forms and sizes of 
General Plate Reactor Metals— 
boron-stainless steel alloys, haf- 
nium, tantalum, zirconium, etc.— 
are described in new bulletin. 

Metals & Controls 














* From advertisement, this issue 


Want to build up 
files and keep them up-to- 
date? You ean get any publi- 
cation in this comprehensive 


your 


guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Posteard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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Stainless No. 20 & 20Cb are as 
easily fabricated as ordinary stain- 
less steels. #orms, sizes & shapes 
for most corrosion problems. Tech. 
bulletin 108A. 
147 “Carpenter Steel Co. 


Synthetic Rubber Viton has good 
mechanical properties plus resist- 
ance to oxygen, ozon & weathering. 
Complete technical information 
available. 

176 *E. I. du Pont de Nemours 














Electrical & Mechanical 


4 4a 
Conga sed Fitings Non Tape | eee Re ROWARY. <Kivewrone> 
specifications, spplicable’ electrical STEAM TUBE DRYER 
data. Contains 60 pages. PRESSING — DRYING 
155A National Supply Co. This unit is small enough for pilot plant oper- and 
DC Motors Pamphlet describing —— pro or pre cig nee —— COOLING Equipment 


DC motors provides a convenient - 
reference that may be inserted in capacity. Operating pressure up to 150 P.S.I.G. Continuous DeWatering 


manufacturer’s Product Data Cata- Can be fabricated from carbon or any of the p 
log. Aircraft and missile motors. several grades of stainless steel. (esses 
oe ear 











Let our engineers consult with you on your Pressing, 
meee 5 gps ii eamancaa "te Drying and Cooling problems or send for our cata- Steam Tube, Hot Air 
of equipment & new ideas in wir- log A, For quick reference consult your Chemical and Direct Fire 
ing. Included are specification & Engineering Catalog. : 
application charts. Bul. 159-1. Atmospheric 
155C Appleton Electric Co. DRUM DRYERS 


“EFU” explosion-proof DAVENE ORT wi MACHINEAND ROTARY COOLERS 
Gutthy Company 








fluorescent fixtures are available . 
in 2, 3, or 4 lamp models. Wat- Water and Air 
tages, types of fixtures or complete oe 
specifications offered. DAVENPORT lOWA, U. S. A 
38 *Appleton Electric Co. 


Compiste information on 1°%0 13 |SOME USERS OF AMMONIUM NITRATE 


tained in Bulletin B-2406 which is 
ained in Bulletin B- which is 
‘ 178 oRellanes Electric & Engr. Co IN SOLUTION FORM ARE MISSING 
M s......All windi i lated 
“Shasahreaees ts |COST SAVINGS UP TO 15%. 
stos protection. General & Type 
31 va Elsctrical Motors, Inc. ARE YO U ON E OF TH EM? 


wovpali bearings ‘or with hich toad |TQ FIND OUT, MAIL THE COUPON... 


carrying capacity sleeve bearings 
for extra quiet operation. Bulletin 
Mu-223. 

713 *Wagner Electric Corp. 

















nam ae eee P A — = fol- NITROGEN DIVISION 

er o mecnanica sea esigns ; H 

shows some of the many types é& Allied Chemical Corp., 40 Rector St., New York 6, N. Y. 
nae — for pumps, 
mixers, autoclaves, etc. 9 j j i j 
145 ‘ece- Wesker We’re interested in savings in AMMONIUM NITRATE. Please tell us more. 








Turbines Illustrated Catalog 200 Sienin 
covers design of different types of \ 
turbines. Features drawing of cross 
sectional view of horizontal tur- Firm 
bine. 13-pages of information. 
155D Coppus Engineering Corp. 








Street 








Handling & Packaging 





Bucket Elevator Complete — 
of systems & components for ele- . For svecificati 
} : pecifications and local offices, see our 
vating bulk materials from fines canines Hiteye insert in. Chemical Materials Catalog. pages 
up to 8” lumps. Types, weights, 435-442, and in Chemical Week Buyers Guide, 
dimensions, etc. in 96-page catalog. PROGRESS pages 35-42. 
35 


*The Jeffrey Mfg. Co. hemical NITROGEN DIVISION 
— J NF 2-5-1 40 Rector St., New York 6, N. Y. 
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KEEP YOUR INSTRUMENT AIR LITERATURE . 
LINES DE SERT-DRY... Get Lectrodryer — it costs Dry Chemical Feeder Series A-728 


you less to pay more. When product quality hinges on the performance of peed Ray ¥ FS yy ont bmceone 
sensitive pneumatic instruments, it doesn’t pay to skimp on instrument aad taal ts On ee © help 
146 *Wallace & Tiernan Inc. 


protection. Lectrodryers give you proved drying ability, plus long-range 
Flow Control Valves Provide easy, 


dependability, and that’s why they cost somewhat more. They are designed accurate flow control of bulk ma- 
terials from bins and chutes. Iris- 


generously; materials are of the best. Ask about the new Lectrodryer Budget type diaphragm resists jamming. 
Bulletin available. 
156A Syntron Co. 


: . ol ag : _ : Fork Lift Trucks Three new pieces 
of air are required. Other standard Lectrodryers are available for larger of literature “about the ete ne ml 
* . ve ; ss . turer’s line of fork lift trucks are 
volumes. Contact Pittsburgh Lectrodryer Division, McGraw-Edison available. Capacity range covered 
Company, 303 32nd Street, Pittsburgh 30, Pennsylvania. 156B —- Allis-Chalmers 


Fork Trucks Condensed catalog of 
fork trucks contains detailed engi- 
neering data, specifications and 
operating information on more 
than 25 basic fork truck models. 
156C Elwell-Parker 








Dryer. It’s built especially for instrument service, when small quantities 











Lift Truck Important controls are 
at the operator’s finger tips. Of- 
fers plenty of leg-stretching room 
on the clean lever-free platform of 
nf lift truck. 
16 


*Allis-Chalmers 





Materials Handling The self-load- 
ing Dumpmaster handles 6 sizes of 
containers. One man operation ... 
can’t injure operator. Brochure 
gives all the facts. 
139 *Dempster Brothers 





Metal-Mesh Belts combine move- 
ment with processing to give you 
greater production & consistently 
high quality without costly man- 
ual handling. 130-Pg. Manual. 

131 *The Cambridge Wire Cloth Co. 


Packaging Guide Revised edition 
of “How to Pack It” gives informa- 
tion on selection of corrugated 
packaging for a new or existing 
product. Fully illustrated. 
156D Hinde & Dauch 








Plastic Bottles “The Plastic Bot- 
tle Comes of Age” explores the 
market for Hi-Fax high-density 
polyethylene bottles. Competitive 
in cost with glass and metal. 
156E Hercules Powder Co. 


Remote Weight Recording Late ac- 
complishments in the field of trans- 
mitting and processing of weight 
data are described in a new, illus- 
trated, eight-page brochure. 
156F Toledo Scale Corp. 


Screw Elevators The Rotor Lift is 
quick opening, easy to clean, & 
fast closing. Eight basic types, four 
diameters. Engineering Catalog 











offered. 
T153 *Southwestern Supply & Machine 


Glasteel Chemstor tanks 
are ideal for products that tend 
to cling. They protect against cor- 
rosion & contamination & feature 
high strength. Details in Bul. 918. 
178 *Pfaudler Co. 








Tractor-shovel The model H-25 

“Pay-loader” tractor-shovel has a 

carry capacity of 2.500 lbs. Offers 

i i full-reversing powershift trans- 
r\ mission. Data. 

32 *The Frank G. Hough Co. 





Trailer, Gas Supvly the modern 
method of transporting comoressed 
gases. Feature canacities to meet 
your requirements & safetv cylin- 


an a 
me VN ders & devices for nrotection. 
ESSN B58 *Indevendent Engineering Co. 


* From advertisement, this issue. 
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News and Notes on... 


Good Packing Practice 


Maintenance and Design Hints from Johns-Manville Packings and Textiles Dept. 


JOHNS-MANVILLE 


PRODUCTS 


Subject of the month: Trouble-shooting Packing Problems 


Question: 


How can you 
pinpoint the cause of a 
premature failure? 


Ie you carefully examine used packing, a correct 
interpretation of the damage will often suggest 
exactly what caused a premature failure. 


Generally speaking, the reasons fall into three 
areas: (a) the wrong size or style packing was 
selected for the particular service conditions, 
(b) the packing was not properly installed, or 
(c) the equipment requires maintenance. And 
any of these three conditions can not only result 
in premature packing failure . . . but can lead 
to other headaches resulting from poor perform- 
ance of equipment. 


Let us review some of the most common types 
of packing failures and their causes . . . easy to 
recognize through a careful inspection of the 
damaged packing. 


1. Damage: Excessive reductions in the cross- 
section of the packing. 


Possible cause: Bearing worn, or other shaft mis- 
alignment result in eccentric movement such as 
shaft “whip.” 


y Damage: Wearing face of the rings dried and 
charred, but the rest of the packing is still in good 
condition. 


Possible Cause: Either lack of proper lubrication, 
or the packing was not designed to withstand speed 
of movement involved, or the temperature range of 
service encountered. 
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J-M #7 Centripac® Packing shown here is designed speci- 
fically for single-stage centrifugal pumps in the process 
industries. Speeds to 3600 rpm; temperature to 500F, 


a Damage: One or more rings missing from set. 


Possible Cause: Bottom of the stuffing box is 
badly worn, and allows the packing to extrude into 
the system, causing possible contamination. 


4.Dama ge: Wear onoutside diameter of the packing. 


Possible Cause: Rings rotating with the shaft, or 
coming loose in the box. Choosing the correct size of 
packing will eliminate this problem. 





To solve any sealing problem, call on your 
local J-M Packing Distributor or Johns- 
Manville representative. They are equipped 
to help you select the right packing for the 
job—one that insures long, trouble-free 
service. For information, write to Johns- 
Manville, Box 14, New York 16, N.Y. In 
Canada: Port Credit, Ontario. 











JOHNS-MANVILLE 
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HOW MANY WAYS CAN A 


BUTTERFLY VALVE 


SERVE 
YOU? 


The application of 
Fisher-Continental 
Butterfly Valves is 
irtually limitless in the 
gas, vapor, liquid 

or semi-solid flow con- 
trol industries. These 
compact, low cost 
controls fit the specifi- 
cations of a vast ma- 
jority of applications 


_FISHER-CONTINENTAL GIVES YOU 
FULL FREEDOM OF CHOICE 


For gas, vapor, liquid or semi-solid control problems specify 
Fisher-Continental Butterfly Valves—any size . . . any metal or 
alloy .. . any temperature .. . any fluid . . . any pressure... 
any condition .. . any operator, manual or power, 


For complete details about Fisher-Continental 
Butterfly Valves send for free literature. 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa /Woodstock, Ontario /London, England 
Direct Inquiries To: 


\_ CONTINENTAL EQUIPMENT CO. DIVISION, CORAOPOLIS, PENNSYLVANIA 








SINCE 1880 








the MODERN METHOD 
of Transporting Compressed Gases 





Hach sntmuaily TRAILERS 
O42 alloted just forY OU 


© MANIFOLD & CONTROLS — for YOUR Gas and ‘me Requirements 
© CAPACITY — to meet YOUR Requirements 


@ SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


INDEPENDENT ENGINEERING COMPANY, Inc. 
"consucrine f] G ¢ (9 vesicn ING F 


RESEARCH 


CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE + OXYGEN « NITROGEN- ARGON 


O'FALLON 7, ILLINOIS 





LITERATURE... 





Heating & Cooling 





Canaan, Scraped Surface 
ial heat transfer & crystalliza- 
ston problems are fully covered in 
literature which is available on 
request. 
lll *Henry Vogt Machine Co. 


Fluid Bed Dryer New bulletin tells 
of the operation and features of 
the H & P Fluid Bed Dryer. Unit 
is adaptable to many process appli- 
cations for thermal drying. 
158A Heyl & Patterson, Inc. 


Heat Exchangers New bulletin de- 
scribes features of ALCO finned- 
tube heat exchangers and other 
longitudinal finned-tube products. 
Design and specifications. 
158B ALCO Products, Inc. 


Heat Exchangers Engineers who 
have occasion to specify heat ex- 
changers may welcome a specifica- 
tions manual on double-pipe or 
hairpin heat exchangers. Indexed. 

Brown Fintube Co. 














Heat Transfer Multi-Zone Plate- 
coil provides for higher pressure 
containment & a margin of heat 
transfer capacity. Bul. P61 for 
complete data & performance. 

129 *Tranter Manufacturing Inc. 


Kilns, Rotary have all welded 
steel ahaile. feed & discharge end 
seals, heat recuperating chain sys- 
tems for wet process kilns, im- 
proved kiln feeders, etc. Bul. 1115. 
4 *Traylor Engr. & Mfg. Co. 


Steam Traps A 48-page book tells 
how to correctly size, install & 
maintain steam traps for any pres- 
sure, temperature or any load. 
Also catalog data on all types. 

119 *Armstrong Machine Works 











Steam Traps Four-page bulletin 
discusses typical applications, ca- 
pacities and construction of the 
manufacturer’s line of steam traps. 
Diagrams included. 
158D Ross Midwest Fulton 





Instruments & Controls 





Analyzers Bulletin describes the 
features and applications of infra- 
red, photometric, thermal conduc- 
tivity, combustibles and trace oxy- 
gen analyzers. 
158E Analytic Systems Co. 


Auto Analyzer conducts continu- 
ous automatic wet chemistry deter- 
minations with a precision of +1% 
... without attendance. Brochure 
& application data available. 

45 *Technicon Controls, Inc. 


Gage, Multi-Pointer Features, com- 
pact size, choice of colors, fluo- 
rescent illumination, colored scales, 
unlimited indications, etc. Addi- 
tional information available. 

30 *Bailey Meter Company 


Gas Analyzers Features of Ther- 
mal conductivity Gas Analyzers are 
covered in an _ 8-page booklet. 
Folder ND46-91(6) gives data on 
this equipment. 

117 *Leeds & Northrup Co. 
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The postcards above can now bring you technical help, 
latest literature, expert guidance. Tear one out and, as you 
read this issue, circle numbers when you want more infor- 
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items. 
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—Gear Pump 
14-15a—Water soluble resins 63a—Cold forged unions adil ’ 


14-15b—Flocculating agent 63b—Dualstee! unton 143c—Flexible Poly Pipe 


14-15c—Light absorber 63ce—“Tri-Lug” union 
14-15d—Cyanuric acid 151a—Fiber glass fume fan 
63d—Socket weld union 
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READER SERVICE... 


EDITORIAL REPRINTS | 











CE editorial reprints are now easy to get. Here’s 
a listing of what’s available. Now you can order—while they last— 


whatever you need to make your personal files more valuable 





¢ Materials of Construction 


Corrosion—Refresher on cause & cure ($1) 

High-Temperature Materials—I|norganic, nonmetallic (75¢) 120 
Lead Installations—Best designs for many uses (50¢).... 79 
Metals for High Temperatures—| 8th Biennial report ($1) 129 
Nonmetallic Inorganics—For severe conditions (50¢).... 125 


ORDER NOW:* 


Use Reader Service Card for fast service. For 
each reprint you want just circle its number on 
the card. Fill in the blanks on the front, mail. 


Send no money, we'll bill you later. 





¢ Unit Operations 


Binary Distillation—Theory, equipment (75¢) 
Compressible Fluids—How to handle ($1) 
Crystallization—For purification (50¢) 

Drying—Methods, equipment, design, costs (75¢) 
Entrainment Separation—Equipment & performance (75¢) 
Foams—How to use and how to control foams (50¢). 
Gas Purification—Today’s processes ($1) 


High Temperature Technology—Materials, processes (50¢). . 


lon Exchange—A chronicle of remarkable advances 
Liguid-Gas Contacting—A practical operation study 
Mixing—Understand this universal operation (75¢) 
Process Control—Up-to-date instrumentation report 

Size Reduction—Major pieces of equipment (50¢) 

Solids Concentration—Survey of techniques (50¢) 
Solids-Gas Contacting— integrated background (50¢).... 
Solids-Liquid Separation—Basic know-how ($1) 


¢ Equipment 


Conveyors & Elevators—Solving bulk moving (50¢) 

Heat Exchanger Design—Timely shortcuts (75¢) 

Heat Exchanger Calculations—12 part series ($1)... 
Instruments—’’Hardware”’ section: Report No. 95 (50¢).. 
Mechanical Seals—How to select and use them (50¢). 
Piping—Roundup of processes pipe, valves, fittings (75¢) 
Pumps—How to pick the one you need for your job (50¢) 


Plasic Pipe—How and when to use (75¢) 


*® Processes 


Biochemicals Processing—The total picture (50¢) 
Bio-oxidation—Theory, design, practice (50¢) 

Chemicals From Petroleum—Available processes ($1)... . 
Extractive Metallurgy——Via chemical engineering (50¢). 
Extremely Low Temperatures—Production and uses (50¢ 
Fermentation—!ts chemical technology (50¢).. 
Fluidized Solids—Theory & Techniques (50¢).. 
Manufactured Gas—To supplement natura! gas (50¢). 
Moving Bed Processes—Application plus theory (75¢) 
Odor Control—How to be a good neighbor (50¢).. 


¢ Costs and Other Timely Topics 


Cost Control Systems—How to build your own (50¢ 

Cost Index—One-year bibliographic index (35¢) 
Flowsheets—How to speed communications (50¢ 
Inflation—How to predict the shrinking dollar (50¢ 
Lubrication—For chemicai plant engineers (50¢). 
Modernization—Plan ‘59 for profits (75¢) ar 
Nuclear Industry—The role of chemical engineers (50¢). . 
Operation & Maintenance—The impact of 1958 trends ($1) 
Patent Fundamentals—Timely review (50¢) 
Petrochemicals—Economic review (50¢).. 

Pilot Plants—All the aspects of scale-up ($1 

Plants & Processes—Ninth Inventory 1959 (50¢) 
Professional Registration—For PE-minded ChE’s (50¢).. 
Rockets & Missiles—Airborn reactor problems (75¢). 
Safe Handling of ‘’Reactive’’ Chemicals (50¢ 
Statistics—How to use data effectively (50¢) 

10 Top Chemicals—Current trends (50¢) 

Water Pollution Control—To cope with problems (50¢) 
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Estimating Engineering Properties. By 
Wallace R. Gambill. 
Thermal Conductivity (50¢).. 
Heat Capacities (75¢) 
Latent Heat (75¢) 
Surface Tension (75¢)... 
Viscosity (75¢) 


Max Leva. 


CE Refresher 


Flow Through Packings and Beds. By 


Packed Towers (50¢) 
Fixed and Moving Beds (50¢). 
Fluidized Systems 


Interpreting Kinetics (50¢) 
Simplex Reactor Design (50¢) 
Complex Reactor Design (50¢) 
Catalytic Reactor Design (50¢). 
Reactor Design Problems (50¢) 
Physical Equilibrium | (50¢).. 
Physical Equilibrium I! (50¢).. 
Fluid Flow Equations (50¢). 
Fundamental Math (75¢) 
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Thermodynamic Principles (50¢) 42 
Compression & Expansion (50¢) 45 
Chemical Equilibrium (50¢)... 49 
Homogenous Kinetics (50¢).. 57 
Catalytic Kinetics (50¢) 


Your Design Reference File. By Ralph Mass Transfer Operation ($1) 
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Parts I-V (75¢) 
Parts VI-IX (75¢) 


Flow Formulas. By Maxey Brooke 
CE Flow File (50¢ 
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an unbeatable combination... 


SERVICE FOUNDRY 
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CF4(304L) Stainiess Steel Pump Impeller, 42 inches in 
diameter and weighing 2300 pounds. 


AND STAINLESS STEEL 


Throughout a wide range of foundry products, 
Service Foundry has earned its fame in stainless 
steel castings. One such product, a pump impeller, 
is shown above. But Service makes many large 
stainless steel castings for the chemical industry 
. in fact, Service Foundry is the largest pro- 
ducer of CF4 castings in the United States. This 
should mean something to you . . . as does the fact 
that Service Foundry regularly pours castings up 
to 10,000 pounds. Capacity . . . to handle the big 
jobs—experience . . . to handle them well. Yes, 
when your next order bears the Service Foundry 
name—you can be sure you're getting the very 
best in cast steel products. 
Write for our complete brochure, Foundry Work 
—Sieels, Alloys & Non-Ferrous 


Service Foundry 


a division of 


AVONDALE 


MARINE WAYS, INC. 
VERSATILE BUILDER ON THE MISSISSIPPI 
416 ERATO ST, © JAckson 2-3836 @© NEW ORLEANS 13, U.S.A, 





LITERATURE . 





Liquid Level Control Provision for 
operating and safety controls for a 
wide variety of jobs involving liquid 
level and flow is the topic of Bul- 
letin ERS-A. 
162A McDonnell & Miller, Inc. 


Liquid Meters. . -The Metering Data 
Bulletin 56¢ offers complete in- 
formation a it liquid meters. All 
the facts ava.able on request. Send 
for your copy. 
165a *Neptune Meter Co. 


Moisture Monitors Applications, 
features, operating characteristics, 
specifications and other details of 
portable moisture monitors are dis- 
cussed in new brochure. 
162B Consolidated Electrodynamics 


Secondary Liquid Level Indicator 
Bulletin WG-1824, Supplement B 
describes new miniature transistor- 
ized Secondary Liquid Level Indi- 
cator. Construction details. 
162C Yarnall-Waring Co. 


Spectrograph Text of “Norelco 
Autrometer, Automatic Indexing 
X-Ray Spectrograph deals with 
applications, operating principles 
and procedures, specifications, etc. 
162D Philips Electronics 


Stainless Steel Meter for corro- 
sive liquid batching, transfer, cost 
accounting, processing, etc. Only 
two moving parts contact the 
liquid. Facts available. 

*Neptune Meter Co. 


Strip-Chart Recorder Brochure 
covers strip-chart recorders that 
combine exceptional versatility with 
light weight and compactness. Ac- 
cessories and chart-speed options. 
162E Varian Associates 























Transducers for accurate instru- 
mentation, metering & control of 
high-voltage direct-current  sys- 
tems. Complete information avail- 


able. 
152 *Westinghouse Electric Corp. 





Pipe, Fittings, Valves 





has a cover of tough 
abrasion & acid resistant rubber. 
Hose ends are rubber sealed. It 
remains flexible even when cold, 
& is resistant to weathering. 
125 *Acme Hamilton Mfg. Corp. 


Pipe Aluminum Expanded avail- 
abilities of extruded aluminum 
pipe in Schedules 5, 10, 40 and 80 
are listed in a new six-page bro- 
chure. 
162F Kaiser Aluminum 


Basic Check Unit combined with 
a Standard pipe fitting for a com- 
plete check valve. Available in 
seven standard line sizes from %” 
to 2”. Bul. CE 69. 

*Durabla Manufacturing Co. 


Saran Lined Pipe, fittings, 
valves & pumps are available for 
systems operating from vacuum to 
300 psi, from below zero to 200 F. 
Information available. 

51 *The Dow Chemical Co. 


Pipe & Fittings Data on Fluoro- 
flex-T type S pipe & fittings is 
available. Corrosion-proof for 
service to 500 F in chemical & 
corrosive solutions. Bul. TS-1A. 

5 *Resistoflex Corp. 
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ANTIBIOTICS @ GELATIN 
WAXES © BEER © SUGAR 
Pipe, Flexible Poly ideal for water \ VEGETABLE OILS 


lines, drains, underground pipe or 
Additional information it Bul PECTIN ® RESINS 
ra *American Hard Rubber Co. as GLYCERINE ® ACIDS 
Pipe, PVC performance data is 


available on corrosion resistance, WEED KILLERS ® SULPHUR 


allowable stress, temp., pressure, 


impact, vibration, etc. New 32-page j 
illustrated catalog offered. ‘ CAUSTIC SODA 
» TALLOW 


LITERATURE . 








*A. M. Byers Co. 


Pipe, PVC Easy to install, it can 
be threaded, cut, welded, drilled. 
It has excellent insulation proper- 
ties, is unaffected by most alkalies 
e acids. Pipe & Sheet Booklets. 





*B. F. Goodrich Co. 


Pipe, PVC All-purpose rigid PVC 
In schedules 40, 80, & 120, % to 
4”. Threaded or socket-weld fit- 
tings. More information in Bulletin 
CE-56. 
143a *American Hard Rubber Co. 


Pipe, Stainless Steel The right - P 
grade and size is available . . ; , ' ymin 
seamless or welded. Complete in- : 
formation contained in Bulletin panat sieiaet 
TB-410. | ; * sean | 
*The Babcock & Wilcox Co. 


These unions have four 
different seats for every general 
piping requirement ... each com- 
pletely interchangeable. Complete 
information including prices. 
63a *Rockwood Sprinkler Co. 














Valve Controls The new Limitorque 
Type P-2 for motorized automatic 
operation of small globe and gate 


nee is — “3 special Bul. filtration problems 


*Philadelphia Gear Corp. 





Pleating-Gtem valves offer M ° ° 
advantages such as; no backlash, t t t t 

pre-loading construction, etc. Of- poin O 1S SO u 10n. o: C:9 
fer choice of lower stem materials. 
Details in Bul. 5152-A._ : 
4 “Autoclave Engineers, Inc Used in a wide variety of processing industries, 
: Rubber-lined gate valves versatile NIAGARA Filters provide highly efficient, 
at ee Phy ages cot page tg economical separation of solids from process streams 
pocket” discs . . . which provide of from 5 to over 1,000 gallons per minute per unit. 
positive sealing. Information. rr ; 

16 *Darling Valve & Mfg. Co. Time-saving and_ product-improving benefits result 


from these NIAGARA features: 








Valves Type K “Y” valves are 
available in Durimet 20, Durco é ’ 
18-8-S-Mo, Monel, Nickel, Chlori- One-man operation of several units 
met 2 & Chlorimet 3. Complete 
i in Bul. V/7a. 

*The Duriron Co., Inc. 


Wide selection of valves she aire ne , 20 
DP insane ites same casement Cloth (when required) generally needs no manual 
pneumatic & electric valve position- washin g 
ers for hysteresis-free control & 


complete line of controllers. . . 
= *Republic Flow Meters Co. Totally enclosed construction for safety with hazardous 


Less than 10 minutes required for cake removal 








Valves, Acid Preet Many types solutions and greater cleanliness 


available in Tufclad chemical por- : A 
celain in %” to 6” sizes. Description For special NiaGARA Filters to meet your exact specifi- 
& specifications on the entire line : : , F 
is available. cations. describe your problem in a letter to: 


*Lapp Insulator Co., Inc. 





Valves, Butterfly for gas, vapor, 
liquid or semi-solid control prob- 


® 
leans. Simplicity of design makes N la ara ® 
em easy to service & maintain. 
Literature. F ! L T E R $s 
T158 *Fisher Governor Co. _ 


Valves, | Ball Ilustrated _ booklet Ae OP 
contains a general summary 0 ’ . 
Sale inked bse 1 American Machine and Metals, Inc, 
par vi a oo maintenance, 
material, and sizes. 
163A Jamesbury Corp. Dept. CEN-659, EAST MOLINE, ILLINOIS 
(Niagara Filters Europe: Kwakelpaad 28, Alkmaar, Holland) 


4 ‘Gneiditens-dn Eki: ee i 
© Meus adiveritacment, thie lebes. pecialists in Liquid-Solids Separation 














Cnuemicat ENcIncERINc—June 29, 1959 





& ALLIS-CHALMERS 


164 


ONE REASON: 


Your operator gets more done 
because he won’t be “beat” 





Your operator will set a fast, early pace with an Allis-Chal- 
mers lift truck and hold it throughout the day. His seat is 
roomy and comfortable. He has plenty of leg-stretching room 
on the clean, lever-free platform. He uses familiar automotive- 
type controls almost by reflex from the start. 


He won’t have that production “tail off” toward the end 
of the shift due to fatigue — as many operators do with 
hard-to-operate trucks. Instead, he works quickly, easily, 
safely in the eighth hour just as he did in the first. He gets 
more done every day because he is never “beat.” 

Ask your Allis-Chalmers material handling dealer to dem- 


onstrate this comfortable, easy-handling lift truck in your 
plant. Allis-Chalmers, Milwaukee 1, Wisconsin. 


CAL: 


OLORS 


OLO! nd 





The operator of this Allis-Chalmers lift truck at a western 
chemical plant says it drives more easily than other trucks 
they have, and he is able to move more material with it. 


Important controls are 

at the operator's finger 

tips. He finds them with- Plan 

out looking... reaches to sta 

them without stretching ehead.. ¥ 
- works them without 


si MODERNIZE! 


BH-108D 
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LITERATURE . 





Valves Bypass Bulletin 8F describes 
a line of three-way feedwater- 
heater bypass valves for regulating 
boiler feedwater flow. Valves serve 


i. F. 
Schutte & Koerting Co. 


Valve Check Positive-shutoff check 
valve offers increased life and vir- 
tually eliminates valve failure. 
Checks ffow only when pressure is 
changed. Corrosives to 2,000 psi. 
164B Robert H. Wager Co. 


Valves, Fittings, Piping Catalog 
356 contains complete details in- 
cluding charts, diagrams & other 
illustrations on jacketed piping, 
ae. plug valves, joints, etc 
164C Parks-Cramer Co. 


Valves, gate Complete specification 
on “craneloy 20” stainless steel 
valves is contained in Circular AD- 
2080 which is available on your 


request. 
85 *Crane Co. 














Valves, Gate In a wide range of 
corrosive & erosive services these 
valves withstand corrosion. Infor- 
mation folder No. 205 gives details 
on Ni-Resist valves. 

87 *Jenkins Bros. 





Valves PVC Brochure covers all- 
molded, corrosive-resistant PVC 
valves. Information on _ sizes, 
weights and dimensions. Table of 
corrosive fluids and their effect. 
164D Lunkenheimer Co. 





Valves, Stainless Steel Full details 
on three new light, low-cost stain- 
less steel valves are featured in a 
new section to the manufacturer’s 
Catalog 425. 
1644E W.G. Rovang & Associates 





Process Equipment 





Continuous Centrifuge Bulletin 
describes Type OG heavy-duty cen- 
trifugal separators, which are de- 
signed for purifying and dewater- 
ing lubricant and fuel oils. 
164F Centrico, Inc. 





Crushing & Grinding Design pro- 
vides easy access for cleanouts. 
Returns complete sample. Bulletin 
No. 067 gives full description of 
all laboratory machines. 

150 *Sturtevant Mill Co. 





Dissolvers for ultimate dispersion, 
disolving, emulsifying & deagglom- 
erating in processing solid-liquid, 
liquid-liquid & gas-liquid materi- 
als. Catalog. 

*Morehouse-Cowles, Inc. 





Complete information on 
vacuum chamber dryers is available 
on request. Special designs to solve 
any of your chemical processing 
problems. 
B174 *J. P. Devine Mfg. Co. 





Filters........ Process Filters makes 
available pilot plant test filters. 
Data folders “Batch Recovery”, 
“High Solids Removal”, “Polish Fil- 
ter” are offered. 

55 *Bowser, Inc., Process Filters 


Bag-Type ffor filtering 
amine or glycol solutions. Will 
remove foreign solids as small as 
.0017”. Filters available in a wide 
range of sizes & types. 

174 *Wm. W. Nugent & Co., Inc. 








* From advertisement, this issue. 
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Filter Systems Bulletin + 103 de- 
scribes the advantages of Dulaire 
jet-cleaned filter systems. They 
collect dust from industrial proc- 
esses. No down time for cleaning. 
113 *Western Precipitation Corp. 





Centrifuge, Hermetic Corrosion-re- 
sistant and easy to clean, these 
centrifuges meet ali the require- 
ments of industrial service. De- 
tains available on request. 

12-13a “The De Laval Separator Co. 


Mill, Colloid The RE* Two Stage 
Colloid Mill is available in models 
with a capacity range from 0-2600 
GPH. Illustrations, capacity data, 
etc. in Bul. C-57. 

1654 Manton-Gaulin Mfg. Co., Inc. 


Mills, Roller for pulverizing an ex- 

tremely wide range of products & 

to handle various types of raw ma- 

terials from mines, pits, quarries, 
etc. Catalog No. 79. 

86 *Combst. Engr. Inc., Raymond Div. 











Mills, Roller Designed for quality 
fine grinding . . . 20 mesh to 400 
mesh ... micron sizes on some ma- 
terials. Exclusive gearless & spur 
gear drives. Facts in catalog. 

57 ‘Williams Patent Crusher 





Mixers......A full line . . . side drive. 
tank top, portable or tripod, and 
continuous pipeline mixers. Details 
on mixers for all fluid mixing needs. 
Bul. 582. 

8-9 *Nettco Corporation 


Plate Heat Exchanger The stain- HOW BIRGE WALLPAPERS GET 


less steel plate construction assures 
a long life and quick access for 


easy cleaning when required. In- 

formation. 
12-13b *The De Laval Separator Co. U a ° 0 Or on ro 
Processing Equipment Catalog 386 


“Buflovak Processing Equipment” 
outlines the sound research, ex- WITH N EPTUNE LIQuI D METE RS 
pert engineering, on-schedule de- 


livery & customer service. : : 
24-25 *Blaw-Knox Co. Color control in fine wallpaper made by The Birge Co., Inc., Buffalo, N.Y. 
Separator, Syncro-Matic...... i Gaehe depends on adding precise amounts of water to the basic stains and pig- 
structed of carbon steel or stainless ments as they are ground in the ball mills. Birge formerly used calibrated 
steel. Accommodates a full range pails, taking 20 minutes to feed 500 pounds of water to the big mills. 


of screen sizes & is available in 1, ape : ‘ 
2. or 3 decks. Details. Whenever Birge’s meticulous laboratory spotted miscounts, they had to be 
12-13e  *The De Laval Separator Co. corrected by time-consuming additions of pigments or water, followed by 


Tube Mill Equipment Detailed in- the expense of a second lab test. 
formation on extra-long tubes, Now a Neptune Auto-Stop meter does the work...without miscounts. 
U-bend, Dual-gage, or Duplex tubes In less than 10 sec sth ‘ . oat : : 
to meet special problems is avail- n less than 10 seconds t € operator sets the meter for the quantity required. 
able. } The meter shuts off automatically at the exact pound. Result: viscosity 
The American Brass Co and color that’s perfect, batch after batch. 
Neptune meters can help you too. See our pages in CEC, and send for 
Metering Data Bulletin 566 H 

















Pumps, Blowers, Compressors 


eeeeeevereeeeeeeeeeeeaereeeeeeeeeeeee 





Air equipment Information on NEW...STAINLESS STEEL METER 


Aftercoolers and Separators con- 
tained in Bul. #712. Bul. #117 on 
Poro-Stone Air Filters is also 


available. 
4 : *R. P. Adams Co., Inc. 


For corrosive liquid batching, transfer, cost accounting, 
processing, etc. Only two moving parts contact 
the liquid. Gear train outside the measuring chamber. 
Ask for facts. 





Compressors Axial-flow & Centri- 
fugal compressors can be designed 
to your specifications. Standard 
models are also available. Bulle- 
- “Joy Turbodynamics.” 

ae 7 
oey Mae. ©. NEPTUNE METER COMPANY 

Compressors....... Bulletin 350 illus- 19 West SOth Street »- New York 20, N.Y. 

oe = 3-AT Compressor—a 

orizontal, water-cooled, single- 

stage, heavy-duty compressor "he Bronches in: ATLANTA * BOSTON * CHICAGO * DALLAS 

compressed air applications. DENVER + LOS ANGELES -« LOUISVILLE * NO. KANSAS CITY, MO. 

_ Pennsylvania Pump PHILADELPHIA - PORTLAND, ORE. - SAN FRANCISCO (Millbrae) 


In Canada: TORONTO 14, ONT. 


eerereeeeeeeseeeeeeeeeeeeeeeeeeeeeeese 
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... economical alternative for 
solid and clad metals and alloys 


Stainless Steel Reactor Tube Bundle— 
Inside of tubes, outside of tube sheet and hub 
Kanigen plated to reduce the danger of 

stress corrosion cracking. 


KANIGEN, General American’s unique process 
for chemical nickel alloy plating on most metals 
and alloys, offers an opportunity for large savings 
on chemical equipment. 


KANIGEN makes possible the use of inex- 
pensive basis metals for tankage, valves and 
piping, storage and reaction vessels. It is par- 
ticularly satisfactory for austinitic stainless steels 
when stress corrosion cracking is a problem. 


Complex shapes that vary in size from a 20,000 
gallon tank car to a tiny control valve can be 
given a uniform coating of the required thickness 
with Kanigen.. Coating may be done by rack, 
jig or barrel methods. 


You can get KANIGEN chemical nickel alloy 
plating from General American at Sharon, Pa.; 
East Chicago, Ind.; or Compton, Cal., and from 
licensees in many cities. For detailed informa- 
tion or technical advice, call or write. You'll find... 
IT PAYS TO PLAN WITH GENERAL AMERICAN, 


KANIGEN is a trademark which identifies chemical 
nickel coating by General American Transportation Cor- 
poration and its licensees, the product resulting therefrom 
and compositions produced by them for use in chemical 
nickel coating. 


Write for Technical Bulletin #258 


KANIGEN 


KANIGEN DIVISION 


GENERAL AMERICAN TRANSPORTATION 


135 South LaSalle Street * Chicago 90, Illinois 
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Exhausters, Cast Iron are avail- 
able with direct motor drive, sepa- 
rate belt drive or package unit with 
adjustable V-belt drive & motor. 
Full information. 

*Buffalo Forge Co. 


Measuring Device Handy slide rule 
for calculating polyethylene film & 
bag measurements covers width, 
length, total area, weight and gauge 
in a simple clear manner. ; 
1671 U. S. Industrial Chemicals 





Resin-bonded fiber glass 
fume fans are corrosion-resistant, 
impact-resistant & won’t support 
combustion. Details including 
chem. resistance tables, Bul. FI-511. 
15la *Buffalo Forge Co. 


Portable Fire Extinguishers 
new stainless steel portable fea- 
ture simple, one-two operation. 
Slim design & light weight for easy 
storage & handling. Information. 
140 *Walter Kidde & Co., Inc. 





Pump Gear Improved design... 
now 12 gph. All wetted parts are 
acid-resistant and wear-resistant. 
For complete details on these gear 
pumps—Bulletin CE-55. 
143b *American Hard Rubber Co. 


Pumps, Glassed Centrifugal Choose 
from 4 different sizes & get capaci- 
ties up to 700 GPM, heads up to 
140 ft. Bul. 725.2 plus “It’s What’s 
Inside That Counts”, offered. 

121 *Goulds Pumps, Inc. 








Solids Pumps Bulletin 189 covers 
the capacities of the new type CK 
solids pump, which handles fluids 
containing random-size solids and 
highly abrasive materials. 

1 Morris Machine Works 


Pumps, Stock Type 2-SOD-11 & 
3-SOD-11 for pulp & paper mills 
are outlined in Bulletin 235. Draw- 
ings, dimensions & conversion ta- 
ble are included. 
167B Warren Pumps, Inc. 








Services, Processes, Misc. 





Fiber Research 7 p. booklet illus- 
trates and describes the objectives 
and equipment of a new fiber prod- 
ucts research center sponsored by 
six interested companies. 

167C Fiber Products Research Center 


Film Documentation Booklet avail- 
able on request tells of the capabili- 
ties .of organization that provides 
technical-film documentation serv- 
fo industry. 





Cook Electric Co. 


Industrial Gases Capacity to de- 
sign, produce, install & operate 
complete systems for separation, 
purification & liquefaction of gases. 
Information. 

17-20 *Air Products Inc. 

Laboratory Glassware 36 p. Supple- 
ment No. 3 to Catalog LG-1 con- 
tains specifications and sketches of 
a full line of standard and custom 
made laboratory ware. 
167E Corning Glass Works 











Laboratory Homogenizer...... is a sin- 
gle plunger, positive displacement 
machine for efficient & economical 
processing of industrial emulsions 
& dispersions. Outlined in bulletin. 

167F Manton-Gaulin Mfg. Co., Inc. 


Load Cells & Load Beam provide 
a new & practical approach to 
weighing & force-measuring prob- 
lems. Bul. 4355 gives detailed in- 
formation on all standard types. 

167G_ Baldwin-Lima-Hamilton Corp. 


Manufacturer’s Facilities New bro- 
chure contains photographs and 
data about Epsco—its facilities and 
products. Title is “First in Data 
Control.” 
167H Epsco, Inc. 











* From advertisement, this issue 


Radiation in Industry Booklet cov- 
ers use of X- and gamma rays for 
nondestructive inspection and 
product testing. One section deals 
with effect on product. 

1673 Picker X-Ray Corp. 





Recording Systems Methods of re- 
ducing signal dropouts in magnetic 
tape are discussed in “Sound Talk 
bulletin 37, 4 p. Improvements 
are due to coating. 

167K Minnesota Mining & Mfg. Co. 


Reference Charts Brochure con- 
tains engineering constants, short- 
cut tables, formulas and other tech- 
nical plant data. Mixer informa- 
tion. Free on request. ; 
167L Falcon Mfg. Div. 


Service Foundry makes many large 
stainless steel castings for the 
chemical industry. A complete bro- 
chure, Foundry Work-Steels, Al- 
loys & Non-Ferrous offered. 

162 *Avondale Marine Ways, Inc. 


Sterile Water Steril-Aqua system 
roduces sterile pyrogen-free water 
rom boiler steam. Bulletin con- 
tains diagrams, specifications and 
discussion of system features. 

Wilmot Castle Co. 


Structures Coordinated services to 
meet exacting specifications and 
schedules. Bulletin: Development 
of the Oil Storage Tank is now 
available. 

Cover *Chicago Bridge & Iron Co. 


System Boltaron 6200 handles 
chemical & industrial fumes safely 
& economically. Information on 
performance-proven Boltaron 6200 
systems is available. 

69 *The General Tire & Rubber Co. 


Testing & Research 4 p. bulletin 
5901 describes a complete line of 
chemical laboratory testing and re- 
search facilities. Products tested 
include drys, fuels, dyes. _ 
167N U. S. Testing Co. 


Torque Wrench Illustrations, ca- 
pacities & dimensions of the Sen- 
sory Signalling torque wrench and 
the Standard Model torque wrench 
are contained in a new bulletin. 
1670 P. A. Sturtevant Co. 


























Typewriter Ribbon 4 p. bulletin de- 
scribes long-lived nylon ribbon 
made by crimped weave process. 
Ribbon absorbs 8 times more ink, 
controls ink flow. 
167P Remington Rand 





Viscosity Control equipment 
Bulletin No. V-1224 describes the 
viscosity Control equipment for 
automatically adding solvent to 
correct for evaporation losses. 
167Q Norcross Corporation 


Water Bath is ideal for labora- 
tories doing quality control, re- 
search, & educational work. Fea- 
tures removable clamp rods, bottle 
feed, inside shelf, etc. Bul. 151. 

167R Barnstead Still & Sterilizer Co. 
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EMPLOYMENT OPPORTUNITIES 
(tho. eRe aS 
chemists, 
chemical 
engineers, 
and 
metallurgists 


Rapid expansion of projects 

at General Atomic Division has 
created openings for scientists and 
engineers, including senior positions. 
Some of the projects underway are: 
advanced gas-cooled reactors for 
land and marine applications, 
controlled thermonuclear processes, 
research reactors, nuclear space 
propulsion and development 

of new materials. 

Please write to Personnel Manager 
P.O. Box 608, San Diego 12, Calif. 


GENERAL ATOMIC 


DIVISION OF 


GENERAL DYNAMICS 





Engineering Editor 


Immediate opening on Ch 1 Engi- 
neering’s editorial staff of 19 engineer- 
editors for another young engineer to sol- 
icit, evaluate, edit or write technical news 
stories or articles on p and engi - 
ing developments and trends in the chem- 
ical process industries. Unusual oppor- 
tunity to broaden industry and profes- 
sional contacts, education and experience. 
Requirements: Degree in chemical engi- 
neering with 1-5 years experience as an 
enginver in resarch and development, de- 
sign, technical sales or market research, 
or plant operations; ability to evaluate 
chemical process and engineering infor- 
mation; cable to write clearly, concisely 
and accurately; must like and work well 
with people; initiative and imagination. 
New York City location with opportunity 
for some out-of-town travel. Please send 
complete resume of education, experience, 
salary requirement and other pertinent in- 
formation, in confidence, to: 


John R. Callaham, Editor-in-Chief 
Chemical Engineering 

330 West 42nd Street 

New York 36, New York 




















SALES ENGINEERS WANTED 


For Cleveland, Detroit, Baltimore, San 
Francisco, St. Louis and El Paso, Texas. 
Prefer graduate Chemical, Electrical, or 
Mechanical Engi with two or three 
years industrial experience. 

Trainees will receive intensive training 
course with daily classroom instruction 
at Waterbury factory before assignment 
to district office. Mail reply to: 


H. E. Beane, Vice President 


THE BRISTOL COMPANY 
Waterbury 20, Connecticut 

















EQUIPMENT SEARCHLIGHT . 


BUY ON TERMS! 


SPECIALS FROM OUR STOCK OF OVER 10,000 


1—Lovisiville 30” x 28’ Rotary 
S.S. indirectly fired Dryer, 5 
HP 


1—10’ Swenson Stainless Spray 
Dryer, complete including 
Pangborn Dust Collector 


2—Raymond 4 Roller Hi-Side Mills, 
with Cyclone, Separator and 
Collectors 


1—Abbe 3’6” x 10’ Pebble Mill, 
continuous or batch, porce- 
lain lined, with charge of peb- 
bles, 10 HP motor and inching 
device. 


2—Sperry 36” x 36” Filter Presses. 
Cast Iron with hydraulic clos- 
ing device, 40 plates and 40 
frames 


4—Oliver 8’ x 14’ Rotary contin- 
vous Vacuum Filters, with steel 
drum 


1—A T & M 42” S.S. perforated 
basket Centrifuge, 25 HP, 2 
speed motor, 1200 RPM motor. 
With plow & brake 





2—Buflovak Model J Vacuum Tray 
Dryer, 20 shelves, double door. 
Usable shell surface 570 
square feet 


1—Sparkler type RSC horizontal 
Filter, 500 sq ft area. Stainless 
Steel leaves. Automatic Sluic- 
ing 

1—Southwest Welding 1350 gal- 
lon Reaction Kettle, agitated 
and jacketed. Code  con- 
structed 


2—J. H. Day 150 gallon Sigma 
Mixers, size 40 Imperial type, 
power tilt 


4—Haveg Vertical Tanks, 2—1250 
gallon, 2—2000 gallon. Type 
61 Haveg. Closed top with 
manhole 


For any item you need, wire or phone collect GA 1-1380 





FOR SALE 


5-QUART CAN LINE 


EXCELLENT CONDITION 


One—Spargue Sells MS Filling Machine 
# 39-149 

One—Continental Can Co. Closing Ma- 
chine #39-149 
Type 301-GCR-16 

One—Standard Knapp Packing Machine 
Model FA #1752 

also 
1000’ Gravity & Power Roller Conveyors 


NEW YORK REFINERY PROJECT 
P. O. Box 453 
Wellsville, New York 
Phone 2445 








2—AS-6 Kemp CO. Removal Units. 
Treats 6000 SCFM Inert Gas. 


2—Pumps, Milton Roy Constrometric 
Model 42-43-6M-1000# PSI, 43 GPM 
6—Pumps, SS Proportioneers, Adijusto- 
Feeders, Model #2 x 2C, Type 1070. 
1—Tank Barn Stead, Still Water Stor- 
age, Copper Lining, Size 4’ x 4’ x 4’. 


Miscellaneous pumps, drives, tanks, 
control valves. 


THE CHEMSTRAND CORPORATION 


Decatur, Alabame 
Attn: G. R. Jones 











PROFESSIONAL 
SERVICES 














a yy Sturtevant 10 HP, AKB 
. 25 HP, 3W Mikro 30 HP, #2 Gruen- 

bsg Supermaster 40 HP, = Raymond S/S 
imp, AKBX Wms. 50 HP, 30 NF Wms. 100 
ons ss 52 Jeffrey 125 HP, SXT 14 Penna. 


MILLS—Colloid—11/2" US 712 HP, 2” B&s 20 
HP, PA Robinson 5 HP, Sprout Waldron 
2—40 HP motors 

MILLS—Hardinge—Conical—444 x 16 (10 HP) 


x 48” (350 HP) ba 
BIN—70 cu. yd. capacity ae w/7 x 12 
Bucket eelvator, weigh hoppe 
oa oe one x 16 ieee troughing, 
x 34’ apron, 18” x 37’ trough, Bucket 
ath 3. to your specs. 
PACKERS—St. Regis 1001S (unused), 105FV 
w/s ae Pneumatic Scale r. 
AUTOCLAVES—35 Ga 
Gal. , 
ick/tray, Steam— 
24” x 22’, 33” x is, 36” x 24’, 44" x 25’, 
5’ x 40’, 9 x 30’ Rotary 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 


. y s 
"x 24” Allis- oe Tube mill 
x 10’ Rod M 
14” x 28” New England Read Mach. Jaw Crusher 
30” x 36” Traylor Type H Jaw Crusher 
56” x 72” Traylor Style G Jaw Crusher 
No. | Sturtevant Rotary Fine Reduction 
2’ Symons Standard Cone Crusher 
4 2’ Symons Standard Cone Crusher 
36” x 20’ Ruggles Coles Class XF-1 Rotary Dryer 
5’ x 30° Ruggles Coles Class XA-8 Rotary Dryer 
6’ x 125’ Vulean Rotary Kiln 
Se" x 18” Traylor Type AA Crushing Rolls 
I—5 HP & 2—-10 HP Stephen Adamson 3/60/220/ 
440 Car Pullers 
6—25, 45, 80 & 100 ton GE Diesel Elec. Locomo- 
tives 3—110 Ton Gen. Motors 


Want to Buy Kilns & Dryers 


R. C. STANHOPE, INC. 
60 E. 42nd St. MN. V. 17, @. ¥. 
Tel MU 2-3075 


E. J. CORELL 
ENGINEER 


Chlorine—Soda Ash—Perchiorethylene 
Pigments and Related Products 
Design——Reports——Operation 
42 Rose Blvd Tele: Akron, O. TE 64271 
Akron, Ohio 








MERRILL W. MacAFEE 


Consulting Engineer 


Chemical-Metallurgical-Mining 


LUdlow 3-1778 7668 Santa Fe Ave 
FRontier 5-6145 Huntington Park, Calif. 




















ECH SPECIAL 


Sober Perkins Mixer, serial #40722, double arm, 
cored sigma biades, size (15-Vi) M-BS 100 gal. 
working, Jktd. on 4 sides, forward & reverse mo- 
tion. New cost over $15,000. Our price $6,500 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, INC. 
111 33rd Street, Brooklyn 32, N. Y. 
SOUTH 8-4451—4452—8782 











FOR SALE 


PULVERIZERS & DRYER 


4—Jeffrey Type B2, 24” x 20” Swing 
Hammer Pulverizers. Late Model. 
Good condition. 


1—Single Shell Rotary Dryer, 31’ long, 
36” dia. Fully complete with Speed 
Reducer and Motor. Late Model. 


DALTON SUPPLY CO. DALTON, PA. 


The C. W. NOFSINGER COMPANY 
“In Engineering 
It's the PEOPLE that Count” 


Engineers and Contractors for the Petroleum 
and Chemical Industries 
307 East 63rd Street @ Kansas City 13, Missouri 














FOSTER D. SNELL, INC. 
Chemical & 


Research, Proces Development. Pilot Plant 
Studies. Plant Design Location Studies Con 
struction Supervision Start-up & Operation 
Equipment Design. Packaging & Materials Han 
dling Studies Cost Analyses. Trouble Shooting 


29 W: 15th St. WA-4-8800 New York 11, N. Y. 


; Engineering Consultants 
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. . EQUIPMENT SEARCHLIGHT 





| LIQUIDATION 


TITANIUM DIOXIDE PLANT 
BALTIMORE, MD. 


CENTRIGUGES—FILTERS 
EVAPORATORS—CRYSTALLIZERS 


1—Bird 32” x 50” solid bow! continuous Centrifuge, 316 S.S. 

4—Sharples C20 Super-D-Hydrators, 316 S.S. 

2—Sharples PN14 Super-D-Canters, 316 S.S. 

1—AT&M 26” susp. Centrifuge, perforated basket, 316 S.S. 

2—Oliver 8’ x 8’ Precoat rubber covered Rotary Vac. Filters 

4—Sperry 36” rubber covered P & F Filters, 30 chambers 

2-——Sperry 42” Aluminum Recessed Filters, 30 chambers. 

4—Shriver 36” wood Plate & Frame Filters, 44 chambers. 

5—Struthers-Wells 8’ dia. x 24’ high rubber lined Vacuum 
Crystallizers. 


PULVERIZERS AND MILLS 


2—Abhe 5’ x 16’ brick lined Mills. 


3—30” dia. Stainless Steel Micronizers complete with Hoppers, 
Conveyors, etc. 


KILNS AND DRYERS 


1—Traylor 11’ x 155’ Rotary Kiln, 7s” shell welded, 2 tires. 
1—Vulcan 8’ x 50’ Rotary Kiln, 5“ shell welded, 2 tires. 
2—Rennenberg 6’ x 60” Rotary Kilns, 5“ shell riveted. 


1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, 
Stainless Steel Belt. 


RUBBER LINED TANKS 


4—3400 gal. 8’ x 8’ with Nettco Turbo Agitators, 15 HP. 
1—4000 gal. 10’ x 7’6” with Nettco Turbo Agitator, 10 HP. 
1—4500 gal. 9’ x 9’ with Nettco Turbo Agitator, 3 HP. 
1—5000 gal. 9’ x 9 with Nettco Turbo Agitator, 15 HP. 
5—8500 gal. Vertical Storage, 86” x 16’ x 8’ cone. 

1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 


4—2000 gal. 7’ x 7’ with Nettco Turbo Agitators, 10 HP. 
1—3000 gal. 8’ x 8’ with Patterson Turbo Agitator, 10 HP. 
1—5200 gal. 10’ x 9’ with Patterson Turbo Agitator, 10 HP. 
15—Storage Tanks: 3800; 6000; 9000; 10,000; 15,000; 47,- 
000 gal. 


OTHER ITEMS 


11—Steel Buildings 20’ to 80’ trusses. 
2—Shepard Niles 20 ton Overhead Cranes. 
7—Dorr Thickeners; 16’ dia. with Tanks. 
1—Bemis 50# Bag Packer with Sewing Machine, Conveyor 
and Flattener. 
125—LaBour, Durco, Worthite, Duiron und Stainless Steel 
Centrifugal Pumps 2” to 6” with motors. 


PARTIAL LIST OF VALUES @ @ © SEND FOR CIRCULAR 
REPRESENTATIVE ON PREMISES FOR INSPECTION 


BRIL EQUIPMENT COMPANY 


2701 BROENING HIGHWAY 
Baltimore, Md. Tel: MEdford 3-2911 








BUY BRILL 


REACTORS—EVAPS—CONDS—TANKS 


6—Struthers Wells 2000 gal. 316 S.S. jktd. agtd. Reactors. 

2—Struthers Wells 1000 gal. 316 S.S. jktd. agtd Reactors. 

1—1500 gal. Pfaudler, glass lined, jktd. agtd. Reactor. 

1—500 gal. Walters, 304 S.S. jktd. agtd. Reactor. 

1—550 sq ft. Buflovak, monel, single effect Evaporator. 

1—250 sq. ft. Buflovak, 304 S.S. forced —— Evaporator. 

1—3500 gal. 304 S.S. jktd. agtd Tank, 9 

1—7500 gal. 316 S.S. Vert. Storage Tank, 7 x 25’ 50 PSI. 

1—20,000 gal. 374 S.S. Vert. Storage Tank 12’ x 23’. 

1—750 gal. nickel clad Mixing Tank, 125+ nickel coils. 

1—3000 gal. Aluminum Vert. Tank, 6’ x 18’. 

1—4000 ga!. Haveg Vert. Tank, 8’ x 12’. 

1—12,000 gal. horiz. steel Pressure Tank, 7‘6” x 36’, 200 PSI. 

8—Stainless Heat Exchangers; 1220, 942, 786, 536, 396, 315, 
250, 157 sq. ft. 


CENTRIFUGALS 


1—Bird 18” x 28’, 316 S.S. Solid Bowl, Continuous. 

1—Bird 18” x 28”, steel, Solid Bowl, NEW, Continuous. 
1—Bird 36” x 50” 347 S.S. Solid Bowl Continuous Centrifuge. 
2—Sharples PY14, PN14, Super-S-Canters, 316 S.S. 
1—Sharples H2 Nozzlejector, 15 HP, 304 S.S. 

1—Bird 40” suspended, 347 S.S. perforated basket. 
2—Sharples #16, 304 S.S., 3 HP motor. 


FILTERS 


1—Oliver 5‘3” x 8’ Steel Rotary Vacuum, vaporite housing. 
1—Sparkler 3328 Filter, 150 sq. ft. 304 S.S. 

1—Niagara 36H110‘horizontal Filter, 110 sq. ft., 304 S.S. 
1—Sparkler 33-S-17 Steel Filter, 92 sq. ft. 

1—#12 Sweetland Filter, 48 leaves, 3” centers, 640 sq. ft. 
2—+#10 Sweeland Filters, 27 leaves, 4” centers, 250 sq. ft. 


DRYERS 


1—Devine Vacuum Shelf with 19—59” x 78” shelves. 
1—Devine Vacuum Shelf with 10—40” x 43” shelves. 
2—Overton 42” x 120” Atmospheric Double Drum. 
2—Devine 5‘ x 12’, 4’ x 9, Atmospheric, Single Drum. 
1—Baker Perkins 5‘6” x 6’ Rotary Vacuum Dryer. 
1—Buflovak 3’ x 20’ Rotary Vacuum Dryer, 316 S.S. Unused. 
2—Louisville Rotary Steam Tube, 6’ x 25’, 6’ x 50’. 
4—Rotary Dryers, 4’ x 40’, 6’ x 50’, 56” x 50’, 5” x 30”. 
3—ouisville 8’ x 50’ Stainless Steel lined Rotary Dryers. 
1—Traylor 30” x 18’ Stainless Steel Rotary Dryer. 

2—Link Belt; 7‘5” x 25 Monel 6’4” x 24’ S.S. Louvre Dryers. 


MIXERS 


1—Baker Perkins + 16TRM, 150 gal. jktd., Vac. 50 HP. 
5—Baker Perkins #15 JIM2 100 gal. jktd., 20 HP. 
5—Day “Cincinnatus” double arm, 250 and 100 gal. 
3—1500+# Powder Mixers, 72 HP XP motor. 
21—Steel, jktd. Powder Mixers: 225 and 350 cu. ft. 


MISCELLANEOUS 


1—HPM 88 ton horizontal Steeping Press. 

2—Kent, Ross, 6” x 14” Three Roll Mills. 

3—Swenson Walker Continuous Crystallizers, 24 x 30 

sections. 

4—Rotex Sifters: 40” x 84”, 60” x 84”. 

3—Robinson Gyratory Sifters, 30’ x 104”, Triple Deck. 

8—Stokes DDT, DDS2, T, “R” and “F” Tablet Presses. 
10—Nash Vac. Pumps: H6, L5, L3, TS7, #2, MD572. 
25—Chlorimet, Durimet and Duriron Centrifugal Pumps 1/2” 


EQUIPMENT COMPANY 


BRI l 2401 THIRD AVE., NEW YORK 51, N. Y. 


Tel. CYpress 2-5703 © Cable: Bristen, N. Y. 
TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel:. Jackson 6-1351 
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EQUIPMENT SEARCHLIGHT . 


Hirst Chass 
EQUIPMENT 


J fromYour FIRST Source! e 


Baker Perkins & Cavagnaro Stain- 
less Jacketed MIXERS, 300 Gal. 
150 Gal. Other sizes down to 
Lab. % Gal. 


Stainless Conical Blender; 22 cu. 
ft.; 42” x 16” 16” cones 


NEW Falcon Dbl. Ribbon Blend- 
ers; S/S or Mild Steel 


Stainless Heat Exchangers; all 
sizes up to 1000 sq. ft. 


Stainless A.T.&M. 60” Centrif- 
ugals; Susp.; Vapor (Tite) 


Piaudler Stainless or Glass Lined 
Evaporators; 6’ Diameter 


Stainless Vac. Reactor 950 Gal.; 
60” x 76”; manhole in head 


Mojonnier S/S Vacuum Pans; 
3’ x 10’ and 6’ x 12’; accessories 


Blaw Knox S/S Autoclave; 5’ x 
10’; Jacketed, Coil Heated 


Stainless Steel Columns; 15” x 15‘ 
and 8” x 10’ 


Hersey S/S Rotary Gas Fired 
Dryer; 5’ x 26’; Counter Current 


Louisville S/S Rotary Dryer; 30” 
x 28’; indirect fired 


Proctor & Schwartz S/S Apron 
Dryers; 5 Section; 34° long 


Buflovak Lab. Dbl. Drum Dryer 
6” x 8” in Vacuum Housing 


Stainless Filters by Sparkler, Al- 
sop, Enzinger, others 


Stainless Filter Presses by 
Shriver & Sperry: 12” & 30” 
A. O. Smith S/S Lined Pressure 
Tanks; 11,000 gal.; 10’ x 18'7” 


Abbe, Patterson, International 
Pebble Mills up to 8 x 8’ 


Mikro Pulverizers all sizes; some 
in Stainless 


Fitzpatrick Comminutators in S/S; 
Models D, K7 and C 


Stainless Colloid Mills and Ho- 
mogenizers; standard makes 


Stainless Steel Closed Vertical 
Kettles; 850 & 1300 Gal. 


DeLaval Industrial Centrifuges 
and Hermetic Separators 


Sharples C27 D-Hydrator in Type 
316 Stainless; 40 HP 


Heavy Guage Stainless Hor. 
Tanks; 6° x 34’; 7000 Gal. 


SEND FOR FIRST FACTS 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 


PARKING ON THE PREMISES 
PHONE: STerling 8-4672 





LIQUIDATION 


MAGNESIUM PLANT AT WINGDALE, N.Y. 


2-—KILNS 8’ x 125’ COMPLETE WITH 


DRIVES 


2-—COOLERS 5’ x 50’ COMPLETE 


WITH DRIVES 


2—RAYMOND 5057 HIGH SIDE MILLS 


PIPING, CYCLONES & MOTORS 


8-—SELAS & WELLMAN GAS FUR- 


NACES, NEW FIRE BRICK 


MISCELLANEOUS TRANSFORMERS, RECORDING INSTRUMENTS, MICROMAX, 
BRIQUETTING, SCREW CONVEYOR AND ALLIED EQUIPMENT. 


CONTACT 


SAMUELS SONS 


214 Kent Ave. 


Evergreen-8-4880 


1—KILN 5’ x 35’ COMPLETE WITH 
DRIVES 

3—BALL & ROD MILLS COMPLETE 
WITH DRIVES 

5—LANCASTER EAG3 & EMG4 MIX- 
ERS, V-BELT DRIVEN 


45—BEACH-RUSS ROTARY PISTON 
VAC. PUMPS, V-BELT, MOTORS 


IRON & STEEL CO. 


Brooklyn, N. Y. 








COMPRESSORS 
World’s Best Rebuilts 


3000 PSI Worth V4A3 & V4A3W 
1500 PSI 9x8 we 


8x7 Joy W 
0'/2-7/g-3/gx13 IR-ES3 
xit-IR-ES-1-Worth HB 


secessery 
OOOOHAHQOAQAQODOONDOO 


bs 


oan 
TAA ANAT 


Vac. 31x13 Ing. ES 
200 PSI 33-1734x27 Ing. PRE24C 
’-600’ portable—gas or diesel 

AMERICAN AIR COMPRESSOR CORP. 
North Bergen, N. J. UNion 5-4848 


Vo- 
o- 
ge 


3 


WANTED 
SURPLUS EQUIPMENT 
SINGLE ITEMS OR ENTIRE PLANTS 
FOR SALE 
i—Eimco 8’xi0’ Drum Filter 
i—Eimco 4” dia. x 8” Ig Roll, 
Vacuum Rotary Filter 
Press 
i—Stokes Model R Tablet 
ress 
2—Colton Model 5'/2 T Tablet 
SOS 
i—Rotex Sifter, 21x41” 
3—Baker-Perkins 200 gal we 
Mixers 
i—Baker-Perkins 7 gal we 


Mixer 
Stainless Steel Kettles 20 to 200 gal. In Stock 


AARON EQUIPMENT CO. ctadstone t*rso0 


9370 Byron St., Schiller Park, Ill. 

















[a 








LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 

Centrifugals: iF", 17", 20° and 26”. 

Clarifiers DeLaval and Sharples, st. steel. 

Crystallizers: 500 gal. stain. steel, jacketed. 

Dewcaterers: Davenport 3A, bronze hd. 3 hp. 

Dryer: Devine 2 x 4’ vac. drum, st. steel. 

Dryers: Link-Belt Monotube of monel. 

weetland, Alsop. 

g P : Tri-Homo #10. 

Kettles: St. Steel, with and without ag. 
Dopp 150 = dbl. act. agitator. 

Mills Mikro Bantam, 2th and 24”. 

Fitz Comminuting model D, ‘st. st. 
Day 14 x 30” type B hi-speed. 
Colloid, 3, 5, 20, 25 hp. 

Cog stain. steel, 10 hp. 

Mixers: Dbl. and Sgl. arm sigma blade. 
Dry Powder, various sizes. 
Baker-Perkins size 17, 30 hp. 

Mix-Muller Simpson Lab., Porto, #00. 

Percolator: Piaudler 54 x 42” et. st. jack. 

Pumps: Rotary, gear, centrif., vacuum. 

Reactor: Pfaudler 30 gal. gl. lined agit. 

Screens: Selectro 4 x 10’, 3-deck. 

Tablet Presses: Colton #2, #4, 300 RP. 

Vacuum Pan: 42” Harris st. steel. 





EQUIPMENT SUPPLY CO. 


—PIPE— 1 
500,000 ft 1034” 40# 
BH 250,000 ft 85%" 28/22 : ' 
All machine cleaned, straight. Plain end, coated. 
5 Strickley No. |. Pittsburgh Test. Lab. report fur- é 
nished. Immediate delivery. 


' INDIANA-OHIO PIPE CO. 
Ep. o. Box 323, Phone 34674, Decatur Ind. §f 
i 


BUY ON TERMS! 


LOUISVILLE STEAM TUBE DRYER 
In Our Stock 
54” diameter x 30° long, 21—5” Tubes, 
Y%4" welded shell. 15 HP? G.E. motor 
and Falk Gear Drive. In excellent con- 
dition. 
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REBUILT 
MACHINERY 


FiLbene LINE: 4 Piston Filler. Pneumatic Scale 
High Speed Capper and Labeler with intercon- 
necting Conveyors. 

Pocnea Scale High Speed Automatic Cartoning 
Line with Feeder, Bottom Sealer, Top Sealer, 
Wax Liner, interconnecting conveyors. 

janes Model CMV highly flexible Automatic Car- 
‘oner. 


Standard Knapp, A-B-C and Ferguson Case 
Sealers. 


WRAPPERS: Package Machinery, Hayssen, Battle 
Creek, Scandia, Wrap-King—all sizes and 
models, 

Colton Model 140 Single Head S.S. Tube Filler. 

be = & Smith Model DD-2 Rotary Tablet Ma- 
chine. 

Werner & Pficiderer 3,000 gal and 3,500 gal. Jack- 
eted Double Arm Mixers. 

Baker Perkins, Day, W & P Heavy Duty Mixers, 
12 to 150 gal. caps. 

Stokes & Smith Model Gi, G2, G4, HG84, HG87 

and HG83 Auger Powder Fillers. 

titre Pulverizers, 1SH, 2TH, 3TH and 4TH. 

Fitzpatrick Stainless Steel Comminuters. 


Complete Details and Quotations 
Available on Request 


WRITE, WIRE, PHONE COLLECT 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 North May Street 
New York 12, N. Y. Chicago 7, Ill. 
CAnal 6-5333 SEely 3-7845 








Just Purchased 
OIL REFINERY - DESTREHAN, LA. 


Partial List 


5—B & W 70,000# per hour Boilers, 500 spi. 
1—I. R. Two Stage Compressor, type HHE2, 600 HP 
motor, 3170 cfm, 125 psi. 
125—Heat Exchangers up to 4600 sq. ft. 
100—Pressure Vessels, up to 12’ x 110’. 
200—Centrifugal Pumps with XP motor, up to 9000 
gpm. 
30—Towers, 2’ to 10’ dia. 
75—Storage Tanks, 1000 to 80,000 barrels. 
7—Hortonspheres, 5000 to 10,000 barrels. 
Pipe; Valves; Fittings. 


CIRCULAR BEING PREPARED 
REPRESENTATIVE ON PREMISES 


BRILL EQUIPMENT CO. 


2401 THIRD AVE., NEW YORK 51, N. Y. 
Tel. CYpress 2-5703 @ Cable: Bristen, N. Y. 


TEXAS OFFICE—4101 San Jacinto St., 
Houston 4, Texas—Tel.: Jackson 6-1351 








~ MACHINECRAFT 


S. S. Reactor 1200 gal 200 Ib pressure 
Baker Perkins 150 gal 40 HP, 100 gal 50 HP 


@: 8. 
50 gal S.S. Gavenigry 2000 a pressure 
Vulcanizer 60” x 125 Ibs. 
Sweet 


ect 
inum Evaporator AY type, never used, 
300 sq. ft. tube area. 
Schwartz finned drum driers 
Continuous Stripping me 2 X 13 Steet 
8.8. Centrifugals 40” bottom discharge, plow 
Calenders 3 Roll 45” x 1 6 Roll 12” X 5” 
Hydraulic Pumps. Motors. 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of Doremus oA 
Newark 5, N. J. Mi 2.7634 





—BPBPBPBPBLPLP PPA 








Dryers, Kilns, Centrifugals, Filters, Kettles, 
Tanks, Grinders, Crushers, Mixers, Screens, 
Tablet Machines, etc. Hydraulic, Plastic 
and Rubber Machinery. Send for bulletins. 


STEIN EQUIPMENT CO. 


107—8th STREET BROOKLYN 15, N. Y. 





EQUIPMENT SEARCHLIGHT 


MODERN Preyer er 
“ie, || LIQUIDATION 


AT THE 


ESSO REFINERY 


BALTIMORE, MD. 


CENTRIFUGAL BLOWERS 20 TOWERS from 2’6” to 
41000CFM 28psia 3000HP Motor 16’ Dia., 20’ to 145’ high 
22500CFM 15psia 2000HP Motor up to 300 psi 

6460CFM 148psia 2000HP Motor 











50 PRESSURE VESSELS 
HEAT EXCHANGERS from 2’ x 4’ to 12’ x 50’, 
Admiralty & Steel Pressures up to 350 psi 
100 to 7500 sq. ft. 





125 CENTRIFUGAL PUMPS 
5—Clark 500 H.P. RAS 70 to 1200 GPM, 

Gas Engine Driven at 17 to 910’ head 
COMPRESSORS—1138 CFM X.P. Motor or Turbine Driven 











X.P. Motors & Starters 1500 Recorders, Controllers, 
Structural Steel Transmitters, Receivers, 
Pipe, Valves and Fittings Rotometers, Gauges, etc. 














Most Equipment New Since 1954 
Your inspection invited—re presentatives on premises 


WRITE—WIRE—PHONE—Dickens 2-0224 
Site Office—Boston & Haven Sts., P. 0. Box 5203, Baltimore 24, Md. 


SELECTED STOCK ITEMS 

5—ROTARY KILNS, 11’x155’; 8’x125’; 3—ROTO LOUVRE DRYERS Link Belt steel 

8’x100’; 8'8’x70’; 8’x50’. 502-16, 705-24; stainless 604-24. 
2—ROTARY DRYERS, 7’x60’; 5’x45’. 1—PFAUDLER 750 gal., glass lined, jack- 
2—STEAM TUBE DRYERS 6’x50’ & 6’x25’. eted, agitated Reactor, 15 HP motor. 
1—50 gal. S.S. Jktd., Agit., Reactor. 1—PFAUDLER 200 gal., G.L., jktd. agit. 
1—GAYCO 14’ Air Separator. 1—B. & J. #12 Rotary Cutter 30 HP XP. 
3—SWENSON-WALKER 24” x 20’ double 8—JEFFREY Hammer Mills, 15”x8"; 20x 

spiral, jacketed Crystallizers, 2 HP. 12”; 24”x18" motor driven. 











SHARPLES C27 VAPORTITE SUPER-D-HYDRATOR STAINLESS 
Type 316; 40 HP Motor; Cycle Timers; Solenoid, Rinse 
And Diversion Valves; all Explosion Proof. 











Sterling 8-1944 





4—315 sq. ft. STAINLESS Condensers, 21” 10—TYLER-HUMMER Screens, 4’x6’; 4’x8’. 
dio. x 10" eeel shell, TIE—1* x # SS. _EVAPORATORS, 500 to 15,000 sq. ft. 
preg 1—HARDINGE 8'x30” Conical Ball Mill. 


5—CUPRO-NICKEL Heat Exchangers; 177; 
346; 1035; 2330; 5200 sq. ft. 2—FLETCHER 40” Steel Centrifugals, Susp. 


1—INDUSTRIAL Type SS-2 stainless Pressure 1—FLETCHER 30” stainless Centrifugal, 
Leaf Filter, 195 sq. ft. Susp., perforated basket, vaportite. 


3—SWEETLAND #10, #12 Pressure Filters. | 2—OLIVER 5’3x3’ Precoat Filters, 316 S.S. 
3—RAYMOND 5 Roll low-side Mills. 2—KOMAREK-GREAVES 27’x23” Briquetting 
1—RAYMOND 30” dbl. Whizzer Separator. Presses, Feeders & 75 Hp motors. 


HEAT & POWER CO., Inc. 


New York Office—60 East 42nd Street, New York 17, N. Y. 
Tulso Office—306 Thompson Bidg., Tulsa 3, Okla. 
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STOCK ITEMS 


CENTRIFUGALS, BASKET 
1—48” A.T.6M. susp., T304 SS pert. 





6—40” A.T.&M. Susp., T304 SS Solid 
basket, 40 HP, 1952. 








1—40” Bird, susp. steel, imperf. 

1—36” Tolhurst, bronze center-slung. 
2—30” A.T.4&M. susp., T304 SS. 

1—30” Fletcher, underdriven, T304 SS. 
1—26” Fletcher, underdriven, T316 SS. 
1—26” Tolhurst, susp., steel perf. 
1—12” Fletcher, underdriven, T304 SS. 


CENTRIFUGALS, CONTINUOUS 


4—Sharples Super-D-Hydrators, C-20 
C-27, T316 SS, monel. 

2—Sharples PN-14 Super-D-Canters. 

7—Sharples #16, T304 SS. 

2—Sharples #18V, vapor-tite. 

1—Bird 18” x 28” horiz., T304 SS. 

3—Bird 24” x 24”, slotted screen monel. 

1—Bird 32” x 50” horiz., T316 SS. 

2—DeLaval #BUH-3938, T304 SS. 


ROTARY KILNS—DRYERS 





1—7'6" x 42° Kiln, 42” shell. 
10° comb. chamber, UNUSED. 








l’ x 155’ Traylor, %” shell Kiln. 

“x 100° Vulcan, %” shell Kiln. 

"x 170° %” shell, 3-tire Kiln. 

“x 115’ 5e” shell, 2-tire Kiln. 
50° Vulcan, 5%” shell Kilns. 

, *, Ye" shell Kilns. 

—6’ x 60’ ¥e” shell Kilns. 

—4’ x 24’, 2-tire Kiln. 

4—Hardinge 8'8” x 70’ Dbl. shell dryers, 
#XA-18, welded, 42” shell. 

1—7'6" x 65’ dryer. 42" welded shell. 

1—-Allis-Chalmers 7’ x 50’ dryer. 

1—6’ x 50° Louisville dryer. 

6—Steel dryers: 56” x 50’, 4’9" x 32’, 
4'6" x 40, 4'6” x 32’, 4’ x 30’, 3’ x 15’. 

2—Stainless dryers: 4'6” x 12’, 3’ x 10’. 


1 
-9 
-8 
~8 
-8 
-7 

6 


1 
1 
1 
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TANKS 


1—8000 gal. T304 SS, vert. 
12—4500 gal. nickel-clad, vert. 125+. 
1—3000 gal. alum., vert., open. 


1—19.500 gal., T304 SS, horiz., UN- 


USED, dished heads. 


2—5700 gal., T304 SS, horiz., UNUSED. 
4—Vacuum tanks w/coils, T304 SS: 


3700, 3000, 2350, 1750 gal. 
1—3400 gal., T304 SS, horiz. 
1—2000 gal., T316 SS, hopper. 
8—1750 gal., T304 SS, hoppers. 
1—1400 gal., T316 SS, ASME 175#. 


DRYERS, VACUUM SHELF 


1—356 sq. ft. Devine, Steel. 
2—108 sq. ft. Anderson, T316 SS. 
2— 80 sq. ft. Devine, UNUSED. 
1— 36 sq. ft. Stokes, Steel. 

1— 24 sq. ft. Stokes, Steel. 

1— 12 sq. ft. Stokes, Steel. 


PERRY 





$3,000,000.00 
LIQUIDATION 


Type 316 Stainless Steel Equipment 
CHEMICAL PLANT—ORANGE, TEXAS 


STAINLESS STEEL COLUMNS 


—108" Dia. Vulcan scrubber, 10 trays on 12” centers, 252—-bubble saps per tray. 
“ dia. x 13’ high scrubber, 10 stainless steel trays on 12” centers, 276—caps. 
" dia. x 35° high bubble cap columns, 30 trays, 12” spacing, 272—caps per tray. 
“ dia x 13’ high, Vulcan scrubbers, 14" shell, 10 trays, 100—caps per tray. 
" dia. columns, 30 & 25 trays, bubble caps, T316 SS. 
’ dia. packed columns, 25’ high, T316 SS. 
" dia. bubble cap columns, 12 trays, T316 SS, 18° spacing.— Vacuum. 
“ dia. stainless steel columns, 25’ & 30’ high. 


COPPER COLUMNS 


“ dia. Vulcan bubble cap copper column, 46'10” high, 40—trays.—Vacuum. 
" dia. bubble cap copper columns, 25 & 40 trays, 31‘ & 45° high.—Vacuum. 
* dia. Vulcan sti ‘:, 66’ high. (Evcporator bodys). 

“ dia. column, 25 *'9” long, 20 trays. 


FILTERS—-CRYSTALLIZERS 


2—Bird-Young 4’ dia. x 3’ face rotary Vacuum filters. T316 SS, 40 sq. ft. 

3—Sharples C-20 Super-D-Hydrators T316 SS. 

1—Alco 60 sq. ft. vertical pressure leaf filter, T316 SS. 

3—18,000 gal. Aluminum Cone bottom tanks, 12’ dia. x 31’ O.A.H. 

4—1200 gallon Crystallizers, T316 SS, 5‘ dia. x 7’ high, dished top, conical bottom. 
7—560 gallon Crystallizers, T316 SS, 3’6” dia. x 7” high, dished top, conical bottom. 
3—Worthington 160 Ton steam jet refrigeration units. 

1—Pneumatic Conveyor System, approx. 1150’ 10” dia. Aluminum Pipe. 


TYPE 316 STAINLESS STEEL KETTLES 


4—3,500 gal. jacketed kettles, 7’ dia. x 12’ high, T316 SS. 11/32’ shell, dished heads, 11 
turns $s coil, two-speed agitator, 40/20 HP-1750/500 RPM. 

1—2,500 gal. 6’ dia. x. 12’ high, T316 SS, horiz. still kettle. 

3—1,000 gal. 5’6’’ dia. x 6’ high, T316 SS, int. coils, turbine agit. 


TYPE 316 STAINLESS STEEL TANKS 


1—17,650 gal. 9’ dia. x. 36’ long, T316 SS, 4" shell, 44” heads w/coil. 

2—7,500 gal. 10’ dia. x 13’ high, T316 SS, 2" shell, w/10 HP SE agit. 

2—6,500 gal. 11’ dia. x 7’ high, T316 SS, 7/16” shell, 42" heads. 

12—-2,300 gal. 7’ dia. x 8’ high, T316 SS, 14” shell, coils (some with agitator). 

2—2,000 gal., 66 O.D. x 8’ long, 1%” shell. 

5—1,100 gal. 5°6’ dia. x 6’ high, T316 SS, w/coils, with agitator. 

4—1,200 gal. 5’ dia. x 7’ high, dished top, 42’ deep conical bottom (crystallizer tanks). 
7—560 gal. 36” dia. x 7’ high, 4%" dished top, 4° deep conical bottom. 
55—Tanks and Pots from 10 gal. to 350 gal. sizes, vertical and horizontal, dished heads. 


CONDENSERS—HEAT EXCHANGERS—CALANDRIAS—COOLERS 


1—1,450 sq. ft. condenser, stainless steel tubes, tube sheets, heads, and baffles. 
1—1,200 sq. ft. d , stai steel tube, steel shell. 

14—750 & 800 sq. ft. stainless steel condensers, vertical, T316 SS tubes and heads. 
$8—Condensers, 356, 400, 410, and 550 sq. ft., T316 SS. 

5—Calandrias, 140, 145, 150, 157, 250, 277 sq. ft., T316 SS. 

11—Exchangers 64, 70, 75, 80, 100 sq. ft., T316 SS. 

12—Exchangers 20, 30, 47, 50, 52, 54 sq ft., T316 SS. 

15—Cupro-Nickel & Copper exchangers, up to 1070 sq. ft. 


MISCELLANEOUS EQUIPMENT 


10,000—T316 SS pipe & tubing, 1’, 2”, 3’, etc. 
2,000—Valves, T316 SS, up to 10” 
1—Otis elec. freight elevator, 5000%+ @ 75 FPM 
40—Stainless steel pumps 1” to 6”, 1 HP to 20 HP. 
3—Steel columns: 48”, 30°", 20” dia. 
2—St. St. bucket elevators, 62’ and 45’ high. 
4—Stainless steel screw conveyors and chutes. 
1—2,000 gal. aluminum tank, 6’ dia. x 10’ high, coils. 
5—Stainl steel st jet evactors and ejectors. 
18—Separators, T316 SS, 22 x 8’ overall depth, cone type. 
1—Croll-Reynolds #21 jet vacuum air pump, capacity 50# per hour. 
Also Stainless steel valves, pipes, steel tanks, pumps, stainless agitators, etc. 


EQUIPMENT CORPORATION 


1413-21 N. SIXTH ST. PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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—the long and short of it— 
there’s a special satisfaction 


" GELB 


CHEMICAL 
PROCESS 
EQUIPMENT VALUES 


> #7 dustless type 304 SS batch blenders, 








1—Swenson 10’ dia. SS spray dryer, complete 

1—Readco SS 25 gai. jacketed vacuum sigma blade double 
arm mixer 

1—Cleaver Brooks 500 HP package steam generator, 200+ 




















AUTOCLAVES, KETTLES AND REACTORS 


4—Steel & Alloy Tank Co. 100 gal. type 347 SS, pressure tanks, 
250# pressure 

1—Steel & Alloy Tank Co. 300 gal. type 347 SS, pressure tanks, 
250# pressure : 

1—Steel & Alloy Tank Co. 125 gal. type 347 SS jacketed autoclave, 
250# internal and jacket pressures 

1—Steel & Alloy Tank Co. 200 gal. type 347 SS jacketed autoclave, 
250# internal and jacket pressures 

1—Blaw-Knox 400 gal. steel jacketed autoclave, 5704 internal 
pressure, 85# jacket 

1—Columpia Engineering high pressure storage tank, 2400 gal., 
265# working pressure 

2—Pfaudler type 316 SS 700 gal. jacketed kettles with condensers, 
columns and receivers 

2—Pfaudler 316 SS 750 gal. jacketed vacuum reactors 


DRYERS 


4—Link Belt steel roto louver dryers, Model 207-10, 310-16, 310-20, 
604-20 

1—Buflovak double drum dryer, 42” x 120” 

i—Stokes Model 59DS steel rotary vacuum dryer, 5° x 30’ 

1—Stokes double drum dryer, 5° x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

1—Louisville SS rotary kiln, 30’ x 28’, complete 

1—Louisville rotary dryer, 38” x 40’, Type L 

1—Louisville rotary steam tube dryer, 38” x 20’ 

3—Louisville SS Rotary Dryers, 8’ x 50’ 

1—Link Belt steel roto louver dryer, model 1003-30 


FILTERS 


3—Dorco 6’ x 2’ rubber covered filters 

1—Sweetland #3 SS filter 

1—Niagara SS filter, Model 510-28 

1—Oliver horizontal filter, 3’ 

1—Feinc SS rotary vacuum string filter, 3’ x 3’ (NEW) 
10—Shriver plate and frame filter presses, 12" to 42” 
12—Sweetland #12 filters with 72 SS leaves 

1—Shriver rubber lined filter press, 36” x 36” 


MIXERS 


1—Patterson jacketed vacuum SS sigma blade mixer, 300 gal. 
3—Robinson type 316 SS sigma type jacketed hecvy duty mixers, 
400 gal. 
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5—Baker Perkins double arm sigmu blade mixers, 100 gal. 
1—Patterson monel double cone blender, 4 cu. ft. 
19—Robinson SS horizontal bleadeis, 255 cu. ft. 

1—12’ x 4’, type 316 SS, Pug Mixer 

1—Munson Rotary Blender, 40 cu. ft. 


MISCELLANEOUS 


2—Heat Transfer Products steel bubble cap columns, 36” and 
42” with 5 and 10 trays 
1—Acme steel bubble cap column, 42” dia. with 10 trays 
2—Patterson-Kelley steel heat exchangers, 1000 sq. ft. each 
6—-Struthers Wells heat exchangers, 885 sq. ft. 
1—-Patterson-Kelley steel heat exchanger, 427 sq. ft. 
50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
10—Davis Engineering type 316 SS heat exchangers, 85 sq. it. to 
170 sq. ft. (NEW) 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Vulcan SS bubble cap column, 4’ x 28 plates 
3—Robins shaker screens, S. S. 3’ x 6’ 
1—Stokes Model DDS2 rotary tablet press 
1—Struthers Wells SS calandria type evaporator, 365 sq. it. 
1—Swenson type 316 SS vacuum crystallizer, 3'6" x 12’ 
1—Swenson type 316 SS vacuum crystallizer, 2’ x 12’ 
1—Swenson single effect evaporator, SS., 320 sq. ft. 
1—Blaw-Knox steel distillation column, 36” x 40° with 24 trays, 
complete (NEW) 
3—Williams type 316 SS hammermills, Model AK 
1—Mikro Model 4th pulverizer 
7—Milton Roy proportionating pumps, S.S. 1/2 GPH to 156 GPH 








| 
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1—Ames 300 HP steam generator, 150+ 

1—Badger monel bubble cap column, 4’ dia. with 17 trays 

8—Aico type 316 jacketed reactors, 3000 gal. complete 
with agitators and drives. 

2--Struthers Weils type 316 SS jacketed reactors, 3500 
gal. complete with coils, agitators and drives. 














Established 1886, SY 


R. GELB & SONS, 1... 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


U.S.HIGHWAY No.22, 
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FOR SHIPS... 


e Dehumidification for 
dry or wet cargo 


e Central systems 
e Package units 


e Automatic dew point 
controls 


() ) 
BY 


DESOMATIC PRODUCTS, 


1109 WEST BROAD STREET 
FALLS CHURCH, VIRGINIA 


J.P. DEVINE 


Solves another 
Processing Problem 


BIG PROBLEM 


To remove a foreign element from 
a product without changing the 
nature of the product and recov- 
ering the foreign element. 


SOLUTION, A Devine design 


vacuum chamber dryer using a 
dual heating shelf. Steam was the 
pre-heating element, molten salt 
furnished the elevated tempera- 
ture. 

J. P. Devine can solve your 
problems, regardless of how tough 
they are. For complete informa- 
tion, write: 


J. P. DEVINE 49th St. & ALV.RR. 


MANUFACTURING CO.| PITTSBURGH 1, PA. 


New York Office: 500 Fifth Ave., N. Y. 36, N.Y. 
Phoné: Wisconsin 7-7769; Export Office: 50 Church 
St., .New York 7, N.Y. Cable Address: “‘Brosites’’ 


174 








READER SERVICE... 


INDEX OF ADVERTISERS 





Month after month you’ll find industry’s most progres- 


sive firms among our ad pages. 


Use this index to keep in touch with what they’re 


offering that'll help you in your job. 


Acme Hamilton Mfg. Co 
Adams Co., Inc., R. P 
Air Products, Inc 


Allied Chemical Corp. 
General Chemical Div 
Solvay Process Div 


Allis-Chalmers Mfg. Co 
American Brass Co. 
American Cyanamid Co. ...... 14-15 


American Hard Rubber Co...142, 143 
os ee Machine and Metals, 


Appleton Electric Co.: 

Armstrong Machine Works..... 119 
Autoclave Engineers, Inc 

Avondale Marine Ways, Inc 


Babcock & Wilcox Co. 
Tubular Products Div 


Bailey Meter Co 
Bird Machine Co 


Blaw-Knox Co. 
Buflovak Equipment Div 24-25 


Borg Warner Mechanical Seals. 145 
Bowser, Inc., Process Filter Div. 55 
Bridgeport Brass Co 

Buffalo Forge Co 

Byers Co., A.M 


Cambridge Wire Cloth Co 
Carpenter Steel Co 
Celanese Corp. of America 


Chicago Bridge & Iron Corp. 
Second Cover 


Combustion Engineering, Inc. 
Raymond Div. 


Cooper-Bessemer Corp. 
Coppus Engineering Co 
Crane Co. 


Darling Valve & Mfg. Co 
Davenport Machine & Fndry Co. 155 
DeLaval Separator Co 

Dempster Bros. 

Desomatic Products, Inc 

Devine Mfg. Co., J. P 

SPOR Gs BD. os vc cei vcwe dt 40-41 


du Pont de Nemours & Co., 
(Inc.), E. I., Elastomers Dept. 176 


Duiron Company, Inc., The.... 133 
Durabla Mfg. Co 


Fisher Governor Co 
PREG. coabiicacecuccviwen 28-29 


General American Transporta- 
tion Corp., Kanigen Division.. 166 


Geel Tire & Rubber Co. 


Goodrich Industrial Products Co., 
B. F., (Koroseal) 


Goulds Pumps Inc 


Hooker Chemical Corp 
Hough Co., Frank G 


Independent Engineering Co... 


Jeffrey Mfg. Co 35 
Jenkins Bros. 87 
Johns Manville Corp. (Packings) 157 
Joy Manufacturing Co 


Kaiser Aluminum & Chemical 
=. Inc., Kaiser Chemicals 


Kennedy Van Saun Mfg. & 
Engrg. Co. 138 


Kidde & Co., Walter 


LaBour Co. 


Lapp Insulator Corp. 
Process Equipment Div 


Leeds & Northrup Co 
LimiTorque Corp. 


Metal Hydrides, Inc 
Morehouse-Cowles, Inc. ........ 





Advertising Sales 
Representatives 


Crank 
1301 Rhodes-Haverty Bidg., idekson 3-6951 
Boston 16 . D. Boyd 
350 Park Square Bidg. iiubbard 92-7160 
Chicago 11...... D. Gridley, J. 
520 N. Michigan Ave. Oke k 4-5800 
COI Tile ec cc iccccsecdiguexel .L. J. Biel 
55 Public Square 
Dallas 1 Robert T. Wood 
Vaughn Bidg., 1712 Commerce 
een = 7-5117 


Alpine 5-2981 

Chas. M. Crowe, Jr. 
WOodward 2-1793 
Michael R. Zeynel 


Denver 2 
1740 Broadway 


856 Penobscot Bidg. 
Fi ankfort/Main 

85 Westendstrasse 
ROD GE onc ccdcccccccecsd E. E. Schirmer 


95 Farrington St. 
John B. Uphoff 
er 2-5450 


L. Gregory, 

John R. —- 

500 Fifth Ave. OXford 5-5959 
eo ere E. M. Schellenger 

6 Penn Center Plaza 
Pittsburgh 22 

WW Dliver Bidg. 
Gath SING, oct ectcctcons S. B. Hubba 


%G. Frederick, 


3617 ‘Olive St. 
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Nash Engineering Co 
National Carbon Co., 
Union Carbide Corp 
Neptune Meter Co 
NETTCO Corporation 
Niagara Filters Div 


Nitrogen Division, 
Allied Chemical Corp 


Nugent & Co., Wm. W 


Pfaudler Co., Div. of Pfaudler 
Permutit, Inc Fourth Cover 


Philadelphia Gear Corp 


Pittsburgh Lectrodryer Div., 
McGraw-Edison Co. 


Reliance Electric & Engrg. Corp. 
Third Cover 


Republic Flow Meters Co 
Resistoflex Corp. 

Rockwood Sprinkler Co. (Unions) 63 
Ryerson & Son, Inc., Joseph T... 88 


Saran Lined Pipe Co 
a aa Supply & Machine is 


Technicon Controls, Inc 

Timken Roller Bearing Co 

Tranter Mfg. Co. (Platecoil Div.) 129 
Traylor Engineering & Mfg.Co.. 4 


U. S. Electrical Motors, Inc.... 
U. S. Rubber Co. 


Vogt Machine Co., Henry 


Wagner Electric Corp. 
Wallace & Tiernan, In 
Western Precipitation Co... 
Westinghouse Electric Corp 


Williams Patent Crusher & Pul- 
verizer Co. 


Wolverine Tube, Div. of Calumet 
& Hecla 7 


Wyandotte Chemicals Corp. 
Michigan Alkali Div 





Professional Services ............ 1¢ 
CLASSIFIED ADVERTISING 
F. J. meni, Business Mer. 
EMPLOYME 
OPPORTUNITIES 
EQUIPMENT 
(Used or Surplus New) 
For Sale 168 
ADVERTISERS INDE x 
Aaron Equipment Co............ 
American Air Compressor Corp... 
Brill Equipment Co .16 
Bristol Co., The 
Callahan, John R 
Chemstrand Corp., The 
Dalton Supply Co 
Equipment Clearing House, 
First Machinery Corp 
Gelb & Sons, R 
General Atomic, Div. 
Dynamics Corp 
Heat & Power C 0., 
Indiana-Ohio Pipe NG <'<:5'0 
Lawler Co. 
Loeb Equipment Supply Co 
Machinery & Equipment Co., 
Calif. 
New York Refinery Project 
Perry Equipment Corp... 
Samuels Son Tron & Steel... 
Stanhope Inc., R. 
Stein Equipment Co 
Sussman Ine., Louis..... 
Union Standard Equipme nt Co.. 
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or Effective 
tration =. 


lutions 


You can rely on this 


NUGENT 
FILTER 


When the job calls for filtering amine or glycol solutions, 
the Nugent Bag-Type Filter is the economical answer. All 
metal cartridge components are fabricated of stainless steel 
for MEA and DEA solutions, offering maximum resistance to 
the corrosive action of the fluid. The bags themselves are of 
close, evenly woven, lintless, acid-resisting textile material. 


These filters will remove foreign solids as small as .0017”. 
Gas processing plants employing amine solutions for scrub- 
bing have found Nugent filters the ideal method for removing 
iron sulfide formed by this operation. Heat exchangers and 
other equipment within the plant receive maximum protec- 
tion from clogging when Nugent filters are introduced into 
the processing system. 


If your equipment demands this kind of protection, give it 
the benefit of Nugent filters. Available in a wide range of 
sizes and types. Write for complete information. 


Ste, 


S WL Wo NUGENT & Go, DIG 


3458 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS © OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 








VITON o-ring 


seal heat exchanger 
at 525 F. 


—outlast other 


synthetic rubbers 


25 to | 


Kontro Adjust-O-Film centrifugal processing units are com- 
monly used as continuous evaporators. They operate by spin- 
ning the product in a thin film against a heat transfer surface. 
Heat exchange is extremely fast and hold-up very low, so 
high temperatures can be used. 


Bearing seals from pilot plant model (shown above) operated 
at 525° F. The one on the left was made from a standard 
synthetic rubber; the one on the right from VITON. Per- 
formance like this led to use of VITON on commercial mode s 
of the heat exchanger. Location of VITON seals is indicate / 
in the diagram, right. 


SYNTHETIC 


REG. U. 5, PAT, OFF 


Expose most synthetic rubber O-ring seals to tem- 
peratures as high as 525° F. . . . subject them, at these 
high temperatures, to chemicals like fatty acids, dibasic 
acids, phthalic acid, solvents and petroleum products. 
Do all this, and you know what happens: the rubber 
loses its strength and resilience; it becomes useless as 
a sealing material. The only thing you can do is cut 
back your operating temperature to protect the seals. 


That’s exactly what The Kontro Company, Inc., had to 
do on one processing job for their new centrifugal heat 
exchanger. They had to restrict product temperature 
to 400° F.—125° below the 525° F. needed for opti- 
mum performance. 


But that was before VITON. VITON synthetic rubber 
changed everything. Kontro’s own tests show that 
VITON O-rings work just fine in intermittent operation 
of these heat exchangers at 525° F., lasting 12 to 25 
times longer than other synthetic rubbers that have 


been tried. 


Learn more about VITON. In O-rings, gaskets, hose, 
tubing and other resilient parts, you often need 
VITON’S ability to withstand operating temperatures 
of 400° F. to 450 up to 600° F. 
intermittently. You often need its unmatched resistance 
to oils, fuels, solvents, and corrosive chemicals. VITON 


F. continuously ... 


has good mechanical properties, too—low compression 
set, high modulus, and good tensile strength . . . plus 
resistance to oxygen, ozone and weathering. Write for 
complete technical information to E. I. du Pont de 
Nemours & Co. (Inc.), Elastomer Chemicals Dept. 


‘E-6 ‘ilmington 98, Delaware. 
CE-6, Wil gton 98, Del 


VITON product inlet heating medium inlet 
ROTOR heating jacket 

BEARING. Sa aia 

SEALS 


Vapor outlet 
i 





NEOPRENE 
HYPALON® 
VITON® 
ADIPRENE® 


RUBBER 


Better Things for Better Living . . . through Chemistry 
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on 1 to 125 hp corrosion-proof motors. 
RELIANCE Niiiiicte 
ENGINEERING CO. 
DEPT. 136A1, CLEVELAND 17, OHIO 


CANADIAN DIVISION: WELLAND, ONTARIO 
Sales Offices and Distributors in Principal Cities 
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FLUIDICS 


is a Pfaudler Permutit program providing the know how, the 
equipment, and the experience for solving problems involving 
fluids. An example of how FLUIDICS can economically solve 


your fluid storage problems is described below: 


Glasteel storage 
above 10,000 gallons 


costs less 


than stainless steel 


Whenever you store 10,000 gallons or more of 
any chemical you'll want Giasteel Chemstor 
tanks simply on a price basis. 

The difference in price is so striking that 
when you get in the 30,000 gallon range, Chem- 
stor tanks actually cost about half as much as 
comparable stainless steel tanks. 


Above or below 10,000 gallons you get all 
these advantages with Chemstor tanks: 
Chemically inert glass is all that ever touches 
your product. You never need worry about 
corrosion, contamination, or other undesirable 
influences on your product. 

Smoother surfaces than even the most highly 
finished metal or plastic. Chemstor tanks are 
ideal for products that tend to cling. The 
smooth as glass surfaces discourage clinging, 
scale, and product build-up. 

High strength is still another feature of glass 





RELATIVE COST 


GLASSED-STEEL_ CHEMSTOR 





24,000 
(CAPACITY IN GALLONS) 











bonded to steel the Pfaudler way. You get 
years of service with sensible handling and 
maintenance. 

Ask for Bulletin 918 for details. Write to our 
Pfaudler Div., Dept. CEB 69-2, Rochester 3, N.Y. 


PFAUDLER PERMUTIT INC. 
SPECIALISTS IN FLUIDICS 


THE SCIENCE OF FLUID PROCESSES 


YEARS CREATING FOR TOMORROW 
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